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MINISTRY OF WORKS, HOUSING AND REHABILITATION 

(Central Bollers Board ) 

NOTIFICATION 

New Delhi, the 1st January 1963 
G . S . R . 510 . - The following draft of certain Regulations , further amend the Indian Boiler 
Regulations, 1950 which the Central Boilers Board proposes to make in cxercise of the power 
conferred by section 28 of the Indian Boilers Act , 1923 ( 5 of 1923 ) , is published as required by 
sub - section (1 ) of section 31 of the said Act , for the information of all persons likely to be affected 
thereby ; and notice is hereby given that the said draft will be taken into consideration on or 
after the 31st July , 1963. 

Any objection or suggestion which may be received from any person with respect to tho 
said draft before the date so specified will be considered by the Central Boilers Board . Such 
objections or suggestions should be addressed to the Secretary , Central Boilers Board , Ministry of 
Warks and Housing , North Block , New Delhi, 

DRAFT REGULATIONS 
1. These regulations may be called the Indian Boiler (Amendment) Regulations, 1962, 
2. In the Indian Boiler Regulations, 1950 – 
( 1 ) in regulation 2 
(i) in clause (c) , for the words " five gallons" the figures, words and brackets " 22 . 95 

litres ( five gallons ) ” shall be substituted ; 
( ii) for clause (k ), the following clause shall be substituted , namely : 
“ (k ) “ Steam pipe " means any pipe through which stcam passes from a boiler to a 

prime-mover or other user or both , if, 
the presyure atwhich steam PassC8 through such pipe exceeds 3 . 5 kilograms 
per square centimetre above atmospheric pressure ; or 
such pipe exceçds 254 millimetres in internal diameter ; 

and includes in either case any connected fitting of a steam -pipe " , 
( a ) in regulation 4 

(1) in clause (c). 
(a ) in sub - clause (iii ), for the figurcs and words “ 3 /4 inch to the foot and , in the case of 

small boiler of not less than it inches to the foot , the words “ 1 /20th of full size 
and , in the case of small boilers ofnot less than 1 / ioth of full size , and for the 
figures and words " 1 / 4 inch to the foot ” the figures and words “ I / 15th of full 
size ” shall respectively be substituted , 
in sub - clause (iv ), for the words " their ultimate tensile breaking strength in tons per 
squgre inch of section " , the words “ their tensile strength " shall be substituted ; 


( b ) 


( 159 ) 


( it ) in clauge (d ), for the particulars under the general heading “ Maker s Name " the 
following particulars shall be substituted ,namely - 

Makers Name 
Work s Number 

Year of make 
Tested to me 

- - Kg/cm " /( Ib /sq . in ) - on - - - 
W .P . 

-- -- - - - Kg/ cm (16 ./ sq . in .) - 

Inspecting Officer s or 
Inspecting Authoruy s 

Official Stamps, 
(3 ) in regulation 5 , for the figures and words " inore than 26 tons per aquarc inch " and 
for the words " In such cases the values of tensile and shear strength shall not be more than 26 
and 21 10118 per square inch for steel, and 21 and 18 tons per square inch for iron . For iron across the 
grain the lensile strengti may be in tonig per square , inch " , the words, figures and brackets “ more 
than 41 kilograms per square millimeter ( 26 tons per square inch ) " and " In such cases 
the values of tensile and shear strengthy shall not be more than 41 and 33 kilograms per 
square millimeter ( 26 and 21 tons per squarcinch ) for stceland 33 and 28 kilograms per square 
millimeter ( 21 and 18 tons per squarc inch ) for iron , Tor iron across the grain the tensile 
strength may be 28 kilograms per square millimeter ( 18 tons per square inch ) " shall respectively 
bc substituted ; 

( 4 ) in Regulation 10 , for clause (c), the followiug Paragraph shall be substituted , namely : 
“ When steels are intended for service temperatures over 371°C 600°F ), the silicon content 

shall be not less than o to per cent or alternatively , the material shall pass the Proof 

lest for crecp quality of carbon steel plates of boiler quality ." 
(5 ) Cor the tabl: under Regulation 12 , the following table alall be substituted ,namely : 


Schedule of percentage of Rolling weight tolerances for boiler plates. 


- 


Width 


[(1) 


Thickness 


Under 
1219mm 
( 18 in .) 


1219mn 

1524mm | 1829mm 12134mm 2438mın | 2748nm 1 3048mm 3353 

I (60 in .) 1 ( 72 in . ) ( 84 in .) 1 6 in .) ( 108 in .) ( 120 in . ) ( 132 in ) 
to under to under } to under I to under to under to under to under 
1524mm 1829 mm 2134 mm 2438 mm 2743 mm 3048 mm 3353mn Over 
(60 in .) i 172 in .) 1 (84 in .) (96 in .) 1 ( 108 in .) ! ( 120 in .) (132 in .) ; } 


and 


1 


GA, 


. 


II 


у 


noinn 


OF, 


и 


nainnnn 


м 


6mm ( in .)to under 8mm (5 / 16 in .) . 
8 mm (3/ 16 in .) to under somm (1 in .) 
Iomm ( in .) to under limm (7/ 16 in .) 
imm (7/16 in .) to under 13mm (3 in .) 
13mm (1 in . ) to under 16mm (1 in .) . 
16mm ( in.) to under 19mm ( in .) 
19mm (t in ..) to under 25mm (I in .) 
25mm ( 1 in ) to under si mm (2 in .) 


A 


и 


м 


Win 


и 
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All the above margins will be taken over net theoretical weight. 
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( ii) 


in 


( 6 ) in Regulation 15 , in clause (b ). 
6 ) in sub -clause (1) , for the figures and abbreviation " 8 jn " , and " 2 in " , the figures 

and abbreviationg and brackets “ 203 mm (8 in )" , god " S1 mm ( 2 in )" shall 
respectively be substituted ; 

in sub - clause ( it ), for the figure and words in inch diameter " in the two placets 
where they occur, the figures , words and brackets " 25 millimeteres ( 1 inch )" and 
for the figures and words " 1 /4 square inch " , the figures, words and brackets 

" 161 square millimeteres ( 1 / 4 square inch )" , shall be substituted ; 
( 7) in Regulation 16 , for the figures and worda " 4 tong per square inch " , the figures 
worde , abbreviations and brackets 6 . 3 Kilograrno per sq . mm . ( 4 tons/sq . in ) " hall be 
substituted , and for the table below that Regulation , the following table shall be substituted . 
Ramely : 


Dest iption 


Ultimate 

tensile 
stress 
kg /mm * 


i Ultimate 

tensilc 
stress 

tonst 
57. ill. 


MiPimum Elongation per cat* 
Test piece A 

T est piecet 
1 203 mpi ( 8 in .) guage 

length 


Bend Test Radius of 
of Bend 
T = Thickness or diamete 


Test piece B 


11 - 57 


Plates for She!). butt- 
straps, gussets and 
SHys. 


2 6 - 36 1 23 for 41-47 kg/mm 

(26 - 30 tonsisq . in .) 
20 for 44 - 50 kg /mm 

( 28 - 32 tons sq . in ) 
| 20 for 47- 57 kg /mm 

( 30 - 36 tons sq . in .) 


21 for 41- 47 kg /mm 
1 (26 - 30 tons/sq . io .) 
| 18 for 44 - 50 kg/mm ? 
L ( 28 - 32 tons sq . in .) 
| 18 for 47 - 57 kg /mm 

( 30 - 36 cons/ sq . in .) 


IT for 41- 47 kg .Imm 

(26 -30 tons/ sq . in .) 
IļT for 44 - 50 kg /mm 

( 28 - 32 tons / sq . ir 
11 T for 47 - 57 kg /mm 

(30 - 36 tons/ sq . in .) 


Plates for flanging & 

for furnaces, 


33 - 501 24 – 32 23 for 38- 47 kg/mm² ! 21 for 38 - 47 kg/mm * 

( 24 - 30 ) tonsisq . in . ) ( 25 - 30 tons /sq . in .) 
20 for 44 - 5 kg/mm² i 18 for 44 - 50 kg /mm² 
(28 - 32 tons sq . in .) i ( 28 - 32 tons/sq . in ). 


iT for 38 - 47 kg /mm 

(24 - 30 tons /sq . in .) 
IT for 44- 50 kg /mmt 

( 28- 32 tons / sq . in .) 


Plate for forge welling | 38 — 47 


24 - 30 


21 


23 for 38- 47 kg mm 

(24 - 3 tons / sq . in .) 


1 


IT for 38 - 47 kg /mm2 
(24 - 30 tons/sq . in . ) 


Sections 


41 – 47 


26 - 30 


Or 


23 for 41- 47 kg /mm² 

( 26 - 30 tons sq . in .) 
20 for 44 -52 kg /mm 

( 28 - 33 tons / sq . in . ) 


iT for 41-47 kg /mm * 

(26 - 30 tens / sq . in 
IT for 44 -52 kg /mm 

(28 - 33 tons/ sq . in ) 


44 – 52 


28 - - 33 


Bars for bar strays . 


41 – 57 


26 - 36 


1ᏐᎢ 


25 for 41- 47 kg /mm 

(26 - 30 tons/ sq . in ) 
| 22 for 47 - 57 kg /mm 

( 30 - 36 tons/sq . in .) 


30 for 41- 47 kg/mm 

(26 - 30 tons/ sq . in . ) 
27 for 47 - 57 kg/mm 

(30 - 36 tons/sq . in .) 


25 


30 


Hars for screwed strays 38 — 44 | 24 - 28 

or 

OT 

| 41 – 47 ! 26 – 30 
Bars for rivets . 

38 - 41 24 - 28 
тог 

or 
41 – 47 i 26 - 30 


25 


30 


- . - . 


* For materail under 10 millimates (fin .) in thickness reduce minimum percentage of elongation by 3 . 
† Machined in the case of Plates . 


in 
wordsand brackets 45 millimeters (1- 3/4 inches ) shall be substituted ; 

( ) in Regulation 19 – 
( ) in clause (a ), for the figures and word ; " 1 inch " , the figures, words and brackets 

" 38 n llimeteres (I inch ) " yhall be substituted ; 
( 11 ) in clause (6 ), for the figures and word ; " 0 . 5 inch " , and " 1 inch " , the figures , 

words and brackets “ 13 millimeters (0 . 5 inch ) " , and " 25 millimeters ( 1 inch ) , 

Bhall respectively be substituted ; 
( 10 ) itu kegulation 20 , in clause (a ), for the figuļos and words " 21 tong " , the figures , words 
and brackets " 2540 kilograms ( 21 tons) ” shall be gubatituted ; 

( 11 ) in Regulatlong 28 and 30 , for the figures and words " 21 and 25 tong per square inch " , 
the figures , words, brackets and abbreviations " 33 and 39 kilograms per square millimeter ( 21 and 
25 Per square inch )" , shall be gubstituted ; 
( 12) in Regulation 32 
1) in clause ( a ), for the figures and words “ zit tons per square inch " , the figures , 

words and brackets ( 33 . 86 kilograms per square millimeter (21% tong per square 

inch ) " , shall be substituted : 
( it ) in clause (6 ), for the figures and word " I inch " the figures , words and brackes 

" 25 mllimeters ( 1 inchy , shall be substituted ; 
( 13 ) In Regulation 33 — 

(1) in clause (d ) , for the words and figures “ shall be not less than 3 inchea at the end 

and it inch at each side ," the words , figures and brackets ," shall not be leag than 7 
millimeters (3 inches at the ends and 38 millimeteres ( 1 } inch ) at each side" shall 

be substituted ; 
( ) in clausc (e), for the figures, words and abbreviations " 14 tons per sq . in ." the figures, 

words and abbreviations “ 22 kilograns per square millimeter ( 14 tons per square 

inch )" , shall be substituted ; 
(tu ) in clause (f ), for the words , brackets and abbreviation “ One hot ( temperature between 

1200°F and 1400°F ), the words, brackets and abbreviatons " One hot (temperature 
between 649°C and 760°C or ( 1200°F and 1400° F )” , shall be substituted ; 


(14) in Regulation 34 , — 

) for the table under sub -clause (e ), the following table shall be substituted , namely : 


Tensila properties. 


Unturned rodg Rods 

32 millimetero ( 1 - 1 /4 in .) 
In dia . 


Turned rods- Rode above 
32 millimeten ( It in .) 
in dla . 


Minimum tengile strength 


2278 kg / cm . 

(32 ,400 lbs./sq . in .) 


2278 kg/ cm . 

(32,400 lbs/sq . in .) 


Elongation , minimum percent it 51 

mm ( 2 in .) gauge length . 


40 


( it) for clause ( $), the following clausc shall be substituted , namely : 
" ( 8 ) A piece of rod 2 millimeter ( 1 in .) long shall be placed on end and hammered or 

crushed down cold to a thickness of 10 millimeters (3 /8 in .) without showing 
either crack or flow on the circumference of the resulting disc ." 


1 ) n Regulation 35 
(1) in sub -Regulation (1) 
(s ) inclause (A ), for the words, figures , brackets and abbreviation shall be not less than 

14 . 50 tons (32 ,480 lbs.) per square inch with and elongation not less than 50 per 
cent with 2 in ." , “ shall be not lcos than 14 tons (31, 360 lbs.) per square inch " , 
and “ more than one ton ( 2240 lbs.) per square Inch " , the words, figures , brackets 
and abbreviations " shall be not less than 22 . 8 kilograms per square milliniet 


(14 5 tons per sq. in ) with an elongation not less than 50 per cent with si mili 
matters ( 2 in .)" " shall be not less than 22 kilograms per square milliincter ( 14 tong 
per sq . in . )" and " more than 1 . 6 kilograms per square millimeter (one ton per 

89 . in .)” shall respectively be substituted ; 
(6) in clause (1), the words, figures and abbreviation " hydraulic pressure of 750 lbs 

per square inch ” , the words, figures, brackets and abbreviations " hydraulic 
pressure of 52 , 5 kilogram per square centimeter (750 lbs . per sq . in .)" shall be 

substituted ; 
( 11 ) in sub - regulation ( 2) -- 

(a ) for clansc (d ), the following clause shall be substituted , namely : 
(d ) Tolerances. The tubes shall be solid drawn andshall be concentric within the working 

marging for thickness given below . The tubes shall be straight ani unless 

otherwise ordered they shall be of ujiform diameter throughout , 
The working margins shall be as follows: 

On length + 1 . 6 mm . ( 1/ 16 in .) 
On thickness + five percent of the specified thickness 
On external diameter + 0 . 13 mm . ( 005 in .) 
( ) in clause (f), for the words, figures and abbreviations " hydraulic pressuro of 790 

lbs. per sq . in ." , the words, figurds , brackets and abbreviations " hydraulic 
pressure of 52 . 5 kilograms per squarc centimeter (750 lbs , per sq . in .)" shall be 
substituted ; 


( ) for sub -clause ( iv) of clause (d ), the following sub- clause shall be substituted , namely : 
(10) Length. -- The length of the tube shall be not less than the nominal length , but may 

exceed it by the amount given below : 
Upto and including 9 meters (30 ft.) , 3 millimeters (1/8 in .) 

Over 9 meters ( 30 ft.) . . . 6 millimeters (1/4 in .)" . 
( 16 ) For regulation 38, the following shall be substituted , namely : 


38. Tensile Test. - Test picces cut from th : en la of the selected tubes shall comply with the 
following requirements : 


Ultimate tensile 

stress 


Minimum elongation per cent 


On 203 milimeters 

(8 inches ) 


On 51 milimeters 

(2 inches) 


| Not more 

than 


than 


6inm ( /4 Less than 
in .) thick | 6mm 
& over ( 1 / 4 in .) 

thick 


6mm (1 /4 Less than 
| in .) thick 6mm 
& over ( 1 / 4in . 

thick 


20 


18 


1 


30 


1 


28 


Strip cut from tubes and 31 . 5kg / 

tested in their curved mm . 
condition . 

( 20 tong 
per sq . 
in .) 


44kg /mm . 
| (28 tons 

per sq . 
1 in . ) 


25 


Test lengths taken from 

finished tubes (ends to 
be plugged for grips .) 


31 . 5kg/ 

mm . 
( 20 tons 
per sq . 


44kg /mm . 
( 28 tons 
per sq . 


in .) 


| 


in .) 


1 


(17) For regulation 39, the following regulation shall be substituted , namely : 
39 . Flattening Test. - - A ring not less than 51 millimeters .( 2 inches ) in length cut from one 

end of each selected tube shall be flattened between two parallel flat surfaces, the 
width of which shall be not less than it times the outside diameter of the tube. 
When the pressure is released , the interior surfaces of the test piece (at the middle ) 


shall remain at the following distances apart and the test piece i. 
sign of crack or flaw : 


then show no 


Tubes over 3 millimeters (0 · 128 inch ) in thickness 


Notmore than twice the thickness 
of tubes . 


Tubes upto and including 3 millimeters (0 · 128 inch ) 


Until the interior surfaces meet 
at the middle . 


The flattening test carried out in accordance with any other standard code may be accepted 
in which case the code adopted shall be specified . 

(18 ) For the table in Regulation 40 , the following table shall be substituted , namely : 


Thickness of tube 


Increase in diameter percent 


มี 


s millimeters (0 . 192 inches) and thinner . 
Thicker than 5 millimeters (0 . 192 inch ) upto and including 6 

millimeters (0 .252 inch ). 
Thicker than 6 millimeters (0 - 252 inch ) , , , 


( 19 ) in Regulation 43, 
(1) in clause (b ), for the words , figures and symbol “ not less than 6 inch ” , the words , 

figures , brackets and abbreviations " not less than 150 mm (6 in . ) " shall be subs 

tituted ; 
(ii) for clause (u ), the following clause shall be substituted , namely : 
" (d ) Toleranz . - The tubes shall be of the dimensions specified , straight, cylindrical, 

of uniform thickness and external diameter throughout , subject to the working 
margins given in the table below : 


( i) Diameter . — The external diameter of the tubes measured at any point shall be within 
following toleranccs . 


the 


Tolerances 


Outside diameter of tubes 
Upto and including 64 millimeters (2 -1 /2 in .) 


0 -4 millimeter (1 /64 10 .) 
- 0 . 8 millimeter ( 1 / 32 in ) 


Over 64 millimeters (2- 1/2 in .) 


. 


. 


. | |. 1 % 


- 


- 


- 


- 


(ii) Thickness . — The thickness of the tubes shall be within the following tolerance:9;. .. 


. 


Tolerances 


Outside diameter of tubes . . . 
Upto and including 64 millimeters ( 2- 1/2 in .) 


H17 - 1/2 ) 

— 7 - 1 /2 


Over 64 millimeters (2 - 1/2 in .) 


. 


. 


. 


ISO 


Where the ends of the tubes are swelled or reduced the thickness at the ends may bc de 
Creuscd below or increased above the nominal thickness of tubes by an amount in proportion to the 
percentage of such swelling or reduction and , in addition to this allowance , the tolerances tolating 
to thickness shall also apply . 

( ül) Loneth .- - Thic tuhes shall be not less than the nominal length but may exceed it by the 
Amount given below : 


Upto and including 9 meters (30 feet ) 
Over 9 metery (30 fcét) , " . . 


. 


3 millimeters ( 1 /8 in .) 
. 16millimeters & in 


(1) in clauso (b ), for the words and figures not less than 2 inches " , the words, figures and 

brackets " not less than 51 millimeters (2 inches )" shall be substituted ; 
( ii ) for the table in clause (c), the following table shall be substituted , namely : -- 


Thickness of Tube 


Increase in diameter per oent 

15 


5 millimeters (0 . 192 inch and thinner ) . 
Thicker than 5 millimeters upto and including 6 

millimeters (0 - 252 inch ) 


IZ 


Thicker than 6 millimeter 


9 . 5 


(21) in Regulation 48, 
(i) for clouse (b ), the following clause shall be substituted , namely : 
" (b ) Heat Treatment. The tubes shall be normalised at A temperature between 920°C 

( 1688°F ) and 960°C (1760°F )." 
( ii ) for the tables in sub -clause (i), ( ii ) and (iil) in clause (c), the following tables shall rose 

pectively be substituted , namely - 


Type of Tube 


Outside diameter of Tubes 


. 


Tolerancc 


| Upto and including 64mm 

( 2 - 1 /2 in .) 


+ 0 . 4 mm ( 1 /64 in . ) 
- 0 . 8 mm ( 1 /32 in .) 


Hot finished . 


. 


Over 64 mm (2 -1 /2 in .) . 


. 


+ 10% 


H 


ULAH 


Cold rain 


. 


All sizes 


Ho 
o . 


(L ) 


Type of Tube . 


Tolerance 


Outside diameter of Tubes 
Upto and including 64 mm 

( 2 - 5 / 2 in . ) 


Hot finished 


. 


. 


| -- 17 - 1 /2 % 
-- 7 - 1/2 % 
+- 15 % 


| Over 64 mm (2 - 1/2 in .) 


Cold drawn 


. 


. 


. 


AU sizes 


. 


. 


. 


. 


+ 10 % 


- 5 % 


Upto and including 9 meters (30 ft .) . 


. 
. 


3mm (1/8 in .) 
. 6mm (1/4 in .) 


- 


Over 9 meters (30 ft.) 


. 


. 


. 


. 


(22 ) In Regulation 49, – 
(1) in clause (b ), for the words and figures " not less than 2 inches" , the words , 

and brackets " not less than 51 millimeters (2 inches )" shall be substituted ; 


figure 


(i ) for the table in clause (c), the following table 


be 


Thickness of Tube 


Increase in diameter per cent 


3 millimeters (0 . 128 Inches) and thinner 


, 


, 


. 


, 


12 - 1 /2 


Thicker than 3 millimeters upto and including 5 millimeters 

(0 . 192 inches ) . . . . . . . 


9 - 1 / 2 


Thicker than 5 millimeters (0 - 192 in .) 


. 


. 


. 


. 164 


( 23 ) in Regulation 53 , 
(1) for the tables in sub - clauses (i) and (ii) ofclause (c ), the following tables shall res 

pectively be substituted , namely : 


Type of Tube 


Outside diameter of tube 


Tolerance 


| Upto and including 64mm ( 24 inch ) 


| + 0 . 4mm ( 1 /64 in .) 

- 0 . 8mm ( 1 / 32 in .) 


Hot finished . 


. 


Over 64 mm ( 24 inch ) 


-F1 % 
— 1 % 


Cold drawn 


, 


All sizes 


17- 0 % 
1 - 1 % 


Type of Tube 


Outside diameter oftube 


Tolerance 


Upto and including 64 mm ( 24 inch ) 


. 1 + 171 % 

1 - 71 % 


Hot finished 


. 


. 


Over 64 mm (24 inch ) 


- 5 % 


Cold drawn · | All sizes . . . . . . - - 20 % 

( + - 5 % 
(ii) for sub - clause (in ) of clause ( c ), the following sub - clause shall be substituted , 
(it) Length . The length of the tubes shall be not less than the nominal length but may 

exceed it by the amount given below - 
Upto and including 9 meters (30 ft.) , 

. : 3mm ( 1 / 8 inch ). 
Over 9 meters ( 30 ft .) 

. 6mm ( 1/4 inch ) 
( 24 ) in Regulation 54 
(i) in clauze ( b ) , for thewrdian i figures " not less than 2 inches " , the words , figures 

and brack : 18 " not less than 51 millimeters ( 2 inchus)" shall du supstituted ; 
( ii ) for the table in clause (c ), the following table shall be substituted, namely : 


Thickness of Tube 


: 


Increase in diameter 

per cent 


121 


3 millimeters (0 . 128 inch ) and thinner 
Thicker than 3 millimeters upto and including 5 millimeters (0 . 192 Inch ) 


th 


Thicker than 5 millimeters 


. 


. 


. 


. 


. 


. 


61 


In 

$ 7 , for 
« NOT BXCORDING 850°F ( 4540 )" , the words, figures, abbreviations and brackets " NOT 
EXCEBDING 454°C (850°F ) " shall be substituted ; 

(26 ) In Regulation 58 ,- - 
(i) in clauze (c), for the figures, abbreviations and brackets “ 750°F (399°C ) " in the two 

plica wlore they occur ini “ 850°F (454°C )" , the figures , abbreviations and 

bersksts " 399 C 759°F ) in 1 454°C (850°F ) shall respectively be substituted ; 
( it ) for clause ( A), the following clause shall be substituted , namely 
“ ( 0) Leigth . - The length of each tub : shall be not less than the nominal length , but may 
exceed it by the following Amounts : 
Nominal Length 

Tolerance 
Upto and including 9m ( 30 ft.) , . 

3 mm ( 1 / 8 in . ) 
Over 9m 

• 6 mm ( 1/4 In .)" ; 
( 27) 11 rezulation 59 (i) in clause (b ) for th : figures, word and abbreviations, 4 inch , 1 /8 lp . 
and 1 in . , the following figures, abbreviations and brackets shall be substituted , namely & 

102mm (4 in ), 3mm ( 1/8 in .) and 13mm ( 1 / 2 in .) 

( ii ) in clause (c), for the figure and abbreviation , 24 inch the following figures, abbrevia 
tions and brackets shall be substituted , namely — 

64mm ( 21 in .) 


( 28 ) (1) For the portion of clauec (6 ) above the Table in Regulation 59 , the following clause 
shall be substituted , namely 

(6 ) Flingo Test. - ( 1) A section of the tube not less than 102 millimeters ( 4 inches ) in 
length shall be capable of having a flanged turned over at a right angle to the body of the tube 
without cracking or showing flaws. This flange , as m -agured from the outside of the tube, shall 
not be less than 3 inilllmsters ( 1 / 8 in .) nor more than 13 millimeters ( 7 in ). Within these limits , the 
width of the flange shall be not less than the following 


POSITION AFILA 


JC 


USING FLATT ING POSITION AFTER 
TOOL . 15 


SING FLATTE * 


czteros 


AE OD OF TUBE LESS C4 , 

LIVERSA 
8 . OD OF TUBE LESS Cz 
ct OD OF TUBE PLUS cs . 

A : OD OF TUBE PLUS C 

C = 0 . 8 MMOR 32 IN . 
WNERE. CI : 6 MM . og ( 14IN . CI : 108 MM . OR 4 /41N 

C1 : IOMMOR Y3JA IN ) 
C31 19 MM . OR IN 
ca : 16 MM . OR $ IN ) 
( 5 . 9 MMOR 9 / 18 ( n .) 

DIE BLOCK & FLARING TOOL 


, it is 


( 11 ) In the 
Fig . below be used . 

(ii) (c ) Crush Test . - . When required by the Inspecting Authority , crushing test shall be 
made on sections of tube 64 millimeters ( 21 in .) in length which shall stand crushing longitudi 
nally , without cracking , spliting or opening at the weld , as follc ws :- - 


Height of crushed section 


Wall thickness of tube 


Type A Tubes 


Type C Tubes 


3 . 4mm (. 135 in .) and under 19mm (fin .) or until outside folds are in con 

tact, 
Over 3 . 4mm ( 135 in .) . ) 32mm ( 17 in .) 


Crush tests not re 

quired . 


Slight surface checks shall not be cause for rejection . 
(29 ) for the table below Regulation 60 , the following table shall be substituted , namely : 

Tensile Requirements 


Tensile strength min . 


Type A 
3304 kg /cm 
(47 ,000 lb9/9q. in . ) 


Type C 
4218 kg /cm 
(60 ,000 lbg/sq . in .) 


Yield pointmin , 


. 


. 


. 


. 


. 


1828 kg /cm * 
( 26 ,000 lbs/sq . in .) 


2601kg/ cm , 
( 37 ,000 lbs. sq . ir . ) 


Elongation in 51 mm ( 2 " ) min . per cent 


35 


30 


For longitudinal strip tests a deduction for cach 

0 . 8 mm ( 1/ 32 in .) decrease in wall thiokness be 
low 8mm ( 5 / 16 in ) from the basic minimum 
elongation of the following percentage . 

1975 

1 : 50 . 
(30) For regulation 61, the following regulation shall be substituted namely > 

61. Hydraudic Test. -- ( a ) Each tube shall be tested at the Maker s Works and shall withstan 
for a minimum of 10 seconds a hydraulic test pressure which shall impose a minimum fibre stress 
of 1125 kg /cm ( 16 ,000 lbs/eq . in ) and not exceeding 1687 g /cm (24 ,000 1179 / sq . in . ) for type A 
and not exceeding 1828 kg/ cm ( 26 ,000 lbs. /sq . in . ) for type C as detormined by the following 
formula : 

2ts 


PA 


Where P . Hydraulic test pressure 

3 - - Fibre str¢88 
D . Outside diameter of tubo 

t - Thickness of tube wall 
( ) Tube shall be struck near both ends while under the test pressure with a i kilogram 
2 lbs) hammer or its equivalent. 

(31) In Regulation 62, in clause (6 ) for the figures and abbreviations “ I in ." , the figures , 
wris , brackets and abbreviations “ 25 millimeters ( 1 in . )" shall respectively be substituid ; 

(32 ) For the table below clause (d ) of Regulation 64 , the following table shall be substituted , 
nancy : 


- - - - - 


On diameter 


On thickness 


On length 


Outside diameter of tube 


Plus 


Minus 


Pius 


Minus 


Plus 


1 


Minus 


Under 64mm (2 ) in . ) 


10 . 4 mm 

( 1 /64 in .) 


0 . 8 mm Percent 
( 1 / 32 in .) | 10 


Percent 

10 


3mm 

( 1 /8 in .) 


64mm and over 


. 


Percent 


Percent 
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(33) for the table below clause (c) of Regulation 65, the following table shall be substituted , 
namely : 


Thickness of tube 


Increase in diameter 

percent 


Upto 3 . 3 millimeters ( 0 . 128 Inch ) 
Above 3 . 3 millimeters to 4 . 9 milímcters ( 0 . 192 in .) 
Above 4 9 millimeters . . . . 


, 


9 5 
$ 0 


(34 ) in Regulation 67 , for the figures , abbreviations and word " 1000 lbs. per sq . In ." , the 
figures , abbreviations , brackets " yo kg /cm ( 1000 lbg/ sq . in .)" shall be substituted ; 

(35) in clause (d ) of Regulation 68, for the portion beginning with the working margin shall 
be as foflows and coding with " plus or minus one per cent" , the following shall be substituted 
namely : 

The working margin shall be as follows :-- 

On thicknese --- plus or minus 10 % 
On external dia . for tubes under 64 mm (2 in .) -- plus O -4mm (1/64 in .) and minus 0 - 8mm 

( 1 /32 in .) 
On external dia, for tubes 64 mm (24 in .) and larger — plus or minus 1 percent. 

(36) For the table below clause (a ) of regulation 69, the following table shall be substituted , 
namely : 


Ultimate Tensile Strength 
Not less than Notmore than 


Elongation 
percent on 
203mm (8 in .) 


IO 


Strips cut from the tubes 

clear of the weldo and 
tested in their curved 
condition , 


31. 5 kg /mm 
720 tons sq . in .) 


38 . 0 kg /mm 
( 24 tons ;8q. in .) 


121 


Tested lengths taken from 31. 5 kg /mmº 

finished tubes (ends of 1 ( 20 tons/eq . in .) 
tubes to be plugged for 
grips). 


į 38 . 8 kg /mm² 

(24 tons/sq . in .) 


( 37) For the table below regulation 70 , the following table shall be gubstituted , namely : 


Thickness of Tube 


Increase in 


diameter 
percent 


27 


It 


Upto 5 millimeters (0 192 inch ) . , . 
Above s millimeters 

. 
( 38 ) in Regulation 71, for the figures and abbreviation " 2 in ," and " If in ." the figures , words 
and brackets " $ 1 millimeters (2 inches)" and " 41 millimeters ( 14 inches )" ghall respectively be 
substituted ; 

(39 ) in Regulation 72 , for the figures and abbreviations " 1000 lbs./eq . in ." , the figures, abbre 
viations and brackets " 70 kg ./ cmº ( 1000 lbs./ sq . in .)" shall be substiruted ; 
(40 ) Por Regulation 73, the following regulation shall be substituted , namely :-- 

73 . Scopo. — Steel castings shall be of the following grades, 


Grade 


Ultimate Tensile Stress, Minimuni 


44 . 0 kg /mm (28 tons/ 8q , in .) 
50 . 0 kg /mm * (32 tons /sq . in .) 
55 . 0 kg /mm ( 35 tons/sq . in .) 
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· (41 ) In Regulation 77 , for the table under clause (a ), the following table shall be gubstituted 
namely - 


Grade 


А 


B 


Ultimate tensile stress not 

less than . 


44kg/mm 
(28 tons/sq . in .) 


50 . 0 kg /mm 
(32 tons /sq . in .) 


55 kg /mm 
(35 tons/sq . in .) 


Yicld stress or 0 . 5 % proof | 22 kg /mm ? 
stress not less than 

( 14 tons/sq . in .) 


25 . 2 kg /mm 
( 16 tons sq . in ) 


27 . 5 kg /min 
( 17 . 5 tons/sq . in .) 


Elongation , percent not less 

than , 


22 


20 


(42) For Regulation 78, the following regulation shall be substituted , namely : 


78 . Bend test - Cold bend tests shall be made upon test picces having a rectangular section 
of 25mm wide by 19mm thick ( 1 in , widc by 3 / 4 in . thick ). The test pieces shall be machined 
And the edges rounded to a radius of 1 . 6mm ( 1 / 16 in .). The test pieces shall be bent over the 
thinner section , 

Bend tests may he made by pressure or by blows and the test pieces shall without fracture 
withstand being bent round a former having a radius of 25 mm ( 1 in .) through an angle not less 
than that given in the following table : 


Grade of Casting 


Angle of bend - minimum 


1200 


907 


No rest 


( 43) For Regulvtiun 83 , the following regulation shall be substituted , namely : - - 


83 . Tensile tesis. The ultimate tensile stress and elongation shall be between the limits of 
38 . 0 kg /mm ( 24 tons/sq . in .) und 60 . 0 kg /mm² ( 38 tons/sq. in .) and 33 % and 19 % respectively 
determined on standard Test piece C or subsidiary standard Test piece ( See Appendix B ). 


Should a tensile test pięce break outside the middle half of the test gauge length the test 
may , at the manufacturer s option , be discarded and another test be made of the same forging. 


(44 ) For Regulation 84, the following regulation shall be substituted , namely : 

84 . Bend tests . - (a ) Bend text pieces shall be of rectangular cross section machined to a 
finished size of 25 milliincters wide by 19 millimeters thick ( 1 inch wide by 3 / 4 inch thick ). In 
the case of headers, bend test pieces may be cut transversely TT wide by T thick where T is 
the thickness of the headers. The edges shall he rounded to a radius of 1 . 6 millimeters ( 1 - 1 /6 
inch ). " The test pieces shell be bent over the thinner Section . 


( 6 ) Test pieces shall be bent when cold through an angle of 180° without fracture, the in 
tcrnal radius of the bend being not greater than that specificd in the table below , for the 25 mm 
wide by 19 mm thick ( 1 inch by 3 /4 inch thick ) test piece and not more than IT for the full thick 
ness test piece . 


Ultimate tensile stress 


Internal radjus of bend 


Upto 50 . 0 kg/mm (32 tons/sq . in .) 

6mm (t in .) 
Above 50 . 0 kg/mm . And upto 56 ka /mm (16 tons /sq . in .) 

upto 56 kg/mm (36 tons / eq . in .) . | Iomm (3 /8 in .) 
Above 56 . 0 kg/mm and upto 60 . 0 kg ./mm ( 38 tons /sq. in .) . 1 16 mm (5 /8 in .! . 


N 


(45 ) in Regulation 88, 

(1) for the table in clause (a ), the following table shall be substituted , namely : 


Diameter of Test Bar 


Limits on 
Diameter 


| Over all 

Length 


Main cross -sectional thickness of 

castinge represented 


IS24mm 
22 . 125mm 
30 . 48mm 
40 - 6mm 
33 . 3mm 


. 


LI I mm 
+ 1 . 625mm 
+ 2 . 25nun 
+ 2 . 5mm 
+ 2 . 5mm 


| 254mm 
38mm 
533mm 
533mm 
686mm 


Not exceeding romm 
Over 10 mm and not exceeding 19mm 
Over 19mm and not excecding 29mm 
Over 29 mm and not exceeding 41mm 
Over 41mm 


OR 


Diameter of Test Bar 


Limits on 
Diameter 


Over all 1 Main cross - sectional thickness of 
Length 

castings represented 


0 . 6 in 


to . 015 in 


To in . 


0 . 875 in . 


, 


15 in . 


$ 0 : 065 in , 
+ 0 . 090 in , 


I . 2 in , 


, 


Not exceeding 3/8 in . 
Over 3 /8 in , and not exceeding it in . 
Over , in , and not exceeding 1 - 1 /8 in . 
Over 1- 1/8 in , and not exceeding 1- 5/8 

in . 


21 in , 


1 . 6 in , 


. 


-Ł0 . 10 in . 


21 in . 


2 . 1 in , 


0 - 10 in , 


27 in . 


Over 1. 5 /8 in . 


( ) for the tables in danse (b ) the following tables shall be substituted , namely : 

TABLE 


SUT 


Diameter as 

cast 


Gauge 
Diameter 


Area 


Screved ends 


| Minimum 
parallel 

length 


Min . Minimum 
radius length 

of plain 
ends 


Approximate 
minimum Over all 

length 


Main cross - sectional 
thickness of casting 

represented 


ERII 


- 


Size 


Min . 
length 


Plain 

ends 


Screwed 

ends 


D 


LR 


LP1 


LS 


15 . 240m 


10 * 13mm , 80 . 65mm 25mm 


32 rum 


32 mm 


14 mm dia , 
2 mm pitch 


14 mm 


114 mm 


76 mm 


Not exceeding 10 mm . 


22 . 1250m 


14 32 mm 


161- 3mm | Si mm 


89 mm 


| 38 mm 


19 mm 


179 mm 


122 mm Over 10 mm and not 

exceeding 19 mm . 


19 mm dia , 
2 . 5mmpitch , 
22 mm dia , 
2 - 5mm pitch 
| 29 mm dia , 
3mm pitch 


30 :48mm 


20 :27 mm 322. 6mm si mm 


89 mm 


si mm 


29 mm 


210 mm 


149 pm Over 19 mm and not 

exceeding 29 mm . 


40 .6mm 


28 . 65mm 645 . 2mm * 51 mm 


89 mm 


57 mm 


38 mm dia , 
4mm pitch 


38 mm 


229 mm 184 mm Over 29 mm and not 

exceeding 41 mm . 
283 mm 210 mm | Over 41 mm 


53 : 3mm 


40 :54 mm 1290 - 4mm 51 mm 


89 mm 


83 mm 


SI mm 


51 mm dia , 
Smm pitch 


The test bars shall be cest as parallel bars of the diameter given in column B and then machined to the dimensions D and P in the above table. 


Diameter 28 


Gauge 
Diameter 


Area 


Min . 
radius 


Screw ends 


Minimum 

parallel 
length 


cest 


Minimum 

length 
of plain 
ends 


Approximate 
minimum over all 

length 


Main cross -sectional 
thickness of casting 

represented 


Size 


Min . 
length 


Plain 
ends 


Screwed 

ends 


C 


D 


R 


с 


E IF 


LP 


LS 


B 
0 . 6 in 


PL 
| 1 in . It in . 


0 . 399in . 


0 . 125 
sq . in , 


it in . 


9/ 16 in , 


45 in . 


3 in . 


Not exceeding fin . 


9 / 16 in dia ,, 
0 . 083 in & 
0 . 063 in , pitch 


0 . 875 in . 


0 . 564 in 


31 in . 


If in . 


7 - 1/ 16 in . 


sg . in. 


* in . dia ., 0 . 083 | 1 $ 10 , 
in pitch or 
7 in . dia, O INI 
in pitch . 


4 - 13 / 16 in . Over 3 /8 in , and not 

exceeding 3 / 4 in . 


I 2 in . 


0 . 798 in . 0 :50 


2 in . 


31 in . 


| 2 in . 


17 in . dia ., O . III 11 in 
in , or 0 - 143 in , 


8t in , 


5 % in , 


sq in. 


Over in . and 
not exceeding it in . 


pitch . 


1 - 6 in . 


I . 128 in 


1 . 00 
| sq . in . 


2 in . 


30 in . 


24 in . 


ijin , 


9 - 1/32 io . 


71 in 


It in . dia , 
0 . 166 in . and 
0 . 125 in . pitch 


Mover 1 - 1 / 8in and 
not exceeding 1 


in . 


IR 


2 . 1 in . 


/ 


1 . 596 in 


2 . in . 


2 . 00 
| sq . in 


31 in . 


37 in . 


2 in 


II 


in . 


87 in 


Over It in . 


2 in . dia , 
O L429 in . 
pitch, 


The test bars shall be cast as parallel bars of the diameter given in column B and then machined to a dimensions D and P in the above table . 


SI 


In Kness a test bar of larger diameter than 
$ 3 . 3 millimeters (2 . 1 inches) may be used by agreementbetween the manufacturer and the Inspect 
Ing Authority . 

(46 ) For regulation 90, the following regulation shall be substituted , namely : 

90 . TRANSVERSE TEST . - A transverse test bar cast in accordance with Regulation 88 (a ) 
must, when placed on supports set at a distance shown in column 2 of the following table , sustain 
+ load applied at the centre of not less than that shown in column 3 and must show before rupture 
& deflection not less than that shown in column 4 . The supports and the point of application of the 
loed shall be rounded to a radius of not less than 3 millimeters or ( 1 / 8 inch .) . 


Diameter of test bar 


| Distance between 

supports 


Minimum breaking 
load -Grade A 


Minimum deflection 

Grade A 


3 


15 . 24mm (0 - 6 in .) | 228 .5mm (9 in .) 
22 . 125mm (0 . 875 in .) 305mm ( 12 in .) 
30 - 48mm ( 1 . 2 in ) 457mm ( 18 in .) 


1 78mm (0 . 07 in .) 
2 - 54 mm (0 . 10 in .) 


240 kg (530 lbs.) 
538 kg ( 1,185 lbs.) 
885 kg (1, 950 lbs.) 

1941 kg (4, 280 lbs .) 
| 3021 kg (6 ,660 lbs.) 


8 . 81mm ( 0 . 15 in . ) 


40 .6mm (1 .6 in .) 
53 3mm (2 . 1 in .) 


457min (18 in .) 
610mm ( 24 in .) 


3 . 05mm (o 12 in .) 
3 .81mm (0 . 15 in .) 


If the diameter of a transverse test bar as cast varies within the limits specified in Regulation 
38 (a ), the equivalent brcaking load for the test bar of standard diameter shall be calculated in 
Accordance with the factors given in Appendix F . 

(47) For the table below regulation 91, the following table shall be substituted , namely : 


Diameter of test bar 


Minimum ultimate tensile stress Grade A 


IS - 24mm (0 -6 in .) 
22 . 125mm ( 0 . 875 in .) 
30 -48mm ( 1 . 2 in ) 
40 6mm ( 1 . 6 in .) 
33 . 3mm ( 2 . 1 in .) , 


19 . 69 kg /mm ( 12 . 5 tons/sq . in . ) 
18 . 9 kg /mm ( 12 . 0 tons /sq . in . ) 
17 . 32 kg/mmº ( II. tons/eq . in .) 

16 . 54 kg /mm ( 10 . 5 tons /sq . in .) 
| 15 . 75 kg /mm " ( 10 . 0 tons/ sq . in .) 


(48) For regulation 92 the following regulation shall be substituted , namely : 

92. NUMBER OF TRANSVERSE AND TENSILE TEST - The number of tests required 
for each batch of castings shall be in accordance with the following table , the various classes of 
castings being divided into four representative groups . One test shall refer to one transverse and 
one tensile test whether taken from one or two test bars as cast . 


Group Weight of castings 

Test requirements 
1 Upto 12 . 7 kilograms (28 lbs.) . , One test for each 1524 kilograms (30 cwt.) 

of castings or part thereof. 
2 | Over 12 . 7 kilograms (28 lbs. and upto One test for each 2032 kilograms (2 tons) 
50 . 8 klograms ( I cwt. ) 

of castings or part thereof. 
3 | Over 50 - 8 kilograms (1 cwt) and upto | Onc test for each 4064 kilograins (4 ton ) 
| 1016 kilogramsor ( I t on ) 

of castings or part thereof . 


Nm 


In the above Groups 1, 2 and 3 , all castings represented by one test must be poured from 
ime ladle or dame heat as the bar or hars provided for the test , 


4 Over 1016 kilograms ( 1 ton ) and important One test for each 4064 kilogroms (4 tons) 
castinge where mutually agreed upon , of casting or part thereof or for each castings 

weighing 4064 kilograms (4 tons ) of 
more. 


in . . on 94, 
☺) in Sub -Regulation (1), for the figures, brackets, letters and words 3/32 inches 

( 12 S . W .G .)" , " 33 tons per sq . inch " and " 3 /32 inches” , the figures, letters , abbrevia 
tions and brackets " 2 . 5 mm (3 / 32 in .)" , " 52 kg./mm ( 3 tons/sq . in .)" and " 2 . 5 mm 

(3 / 32 in .)" shall respectively be substituted ; 
( 11 ) in sub -Regulation (4 ), for the figures and words " shall not exceed 18 inches " and 

" minus 0 . 002 inch " , the words , figures , brackets and abbreviations " shall not exceed 
457 mm ( 18 in .)" and “ minus 0 . 05 mm (0 .002 in .)" shall respectively be substituted ; 


( 50 ) in Regulation 95, 
(1) in clause (a ), for the figures , letters and words " 6 S . W .G ." , " 26 tons per square inch "? 

and " 20 tons per square Inch " , the figures , abbreviations, brackets and words " 5 mm 
(0 - 192 in .)" , 41 kg/mm ( 26 tons /sq . in .)" and " 31 . 5 kg /mm ( 20 tong /sq . in .)" shell 

respectively be substituted ; 
( iz ) in clause (c ), for the figures and words " 28 tons per square inch " , the figures, abbrevia - - 

tions , brackets and words " 44 kg./mmº (28 tons/sq . in .)" shall be substituted ; 


(114) in clausc ( d ), for the figures and words " I / 8 inch " and " 1 / 16 inch " , the figures , abbrevia 

tions , brackets and words " 3 mm ( 1 /8 inch )" and " I 6 min ( 1/ 16 inch )" shall respectively 
be substituted ; 


(iv ) in clause (e ), for the figures, symbols, letters and words " 36 . 5 x W x C tons" the follow 

ing shall be substituted , namely : 

" Cix W x C where CI 57. 48 kg ./mm or 36 .5 tons per square inch " ; 
(v ) in clause (f), for the figures, letters and abbreviations " 6 S . W . G ." and " 30 ft. lbs." 

the figures, letters , brackets , abbreviations and words " 5 mm (0 2 in .)" and " 4 . 15 
kilograms meters (30 ft. lbs.)" shall respectively be substituted ; 


(51 ) in Regulation 96 , 
(1) in sub - regulation (1), for the figure " 1/4 inch " , the figure , abbreviations and brackets 

" 6 mm (1 /4 in .)” shall be substituted ; 
( ii ) in sub -Regulation (2 ), for the figures and words " 1/ 4 inch " , " 1 /8 inch " and " 1 / 16 lach " 

the figures , abbreviations and brackets " 6 mm ( 1 /4 in .) " , " 3mm ( 1 /8 in .) " and "" 1 . 6 mm 
( 1 / 16 in .)" shall respectively be substituted ; 


( 52 ) in Regulation 97, 

(1) for sub -regulation ( I), the following sub -regulation shall be substituted , namely :-- 
" (1) Cruciform - Fillet Weld Tensile Test . Three test specimens one cach from test 

pieces prepared according to the procedures laid down in Appendix H , , shall be 
tested in accordance with the method specified therein . If the diameter of the largest 
size of electrodemanufactured is less than 6 mm ( 1 /4 in .) then two specimens only are 
required . Each specimen shall withstand an ultimate tensile load of not less than 
C x W x C where C , = 57 . 48 kg /mmºor 

36 . 5 tons per square inch , 

W - the width of the test specimen 
and C = the effective size of welds, 


For the purpose of calculating the test load , the cffective size of deep penetration f1 .ct 
welds shall be taken either ag 0 . 7 x (the average length plus 2 . 5 mm (3 / 32 in .) ] 

or as the actual incan throat thickness plus 1 . 6 mm ( 1 / 16 in .) whichever is the greater . 
( ii ) in sub - regulation (2), 
(a ) in clause (a), for the figures and words " 1/ 16 inch , the figures, abbreviations and 

brackets " 1 . 6 mm ( 1 / 16 in .) " shall be substituted ; 
(b) in clause (b ), for the figures and words " 3/ 32 inch ” , the figures, abbreviations and 

brackets " 2 4 mm (3 / 32 in . ) ” shall be substituted ; 


- 


LEG OF FILLET 


CONVEXITY 


THEORETICAL 
THROAT 


THEORSTICAL 
THROAT 


SIZE OF WELD 


SIZE OF / 

WELD 
LEG OF FILLET 


COVEX FILLET 


CONCAVE FILLET . 


200MM 
IS IN ) 


MAXALLOWABLECONVEXITY 


1. 6 NN . 
( 11 ) 


NOTE . 1 : - SIZE OF FILLET WELD - LEG LENGTH 
OF LARGEST INSCRIBED ISOSCELES RIGHT ANGLED 
TRIANGLE 
NOTE 2 LENG # OF HORIZONTAL LEG OF FILLET 
WELD SHALL NOT VART MORE THAW 1. 6 NM (OKIN .) 
FROM LENGTH OF VERTICAL LEG . 
NOTE 3 - FILLET WELD SIZE , CONVEXITY AND 
LEG LENGTHS OF FILLET WELDS SHALL BE 
DETERMINED BY ACTUAL MEASUREMENT TO NEAREST 
- 0 . 4 MM (1/64 IN .) ON A SECTION LAID OUT 
WITH INSCRIBED LINES AS SHOWN . 


IN4 


3 . 2 MM 


(YOIH ) 


49WM , 6 - 4 MW BOMM94MM 
Cit ) (471W - 57760 


ZE OF WEC3 ( IN 


DIMENSIONS OF FILLET WELDS " 

FIG 97 ( 2 ) ( A ) 


. . 3 (1) ] 


GA , 


OF 


A 


i 


w 


O 25 MM . ( . 010 IN .) MAX . 
GAP BEFORE WELDING 


PENETRATION BEYOND 

THE ROOT 2.44 MM . (3 /32 IN ) OR MORE 
MEASUREMENT OF PENETRATION OF FILLET WELD . 

FIG . 97 ( 2 ) ( 8 ) 


(53) in Appendix H -I, (1) in clause (I), — for the figures and words — " 28 and 32 tons 
per square inch " , the figures and words 

" 44kg /mm (28 tons per sq . in .)" and 

" 50 kg /mm (32 tons per sq . in .)" shall respectively be substituted . 
( ir ) in clause (2 ) 

(a) for the first paragraph , the following paragraph shall be substituted , namaly: 
(2 ) All- weld Metal Test. — Method of proparation of test pieces : 

The temperature of the parent metal shall be between 10 and 38°C ( 50° - 100°F ) immediately 
before depositing the first run of weld metal. The test specimco shall not be subjected to any 
mechanical or thermal treatment other than that required herein . All -weld test picoeg ahall 
be prepared as shown in Figure 1 * by depositing weld metal between the chamfered edges of two 
plates , cach 22mm (7 / 8 in .) thick . The preparation of the plates shall give an included angle of 
20º and the distance between the plates at the root edges shall be 13mm to 13 .5mm ( 1 / 2 in . to 17 / 32 
in .) The joint shall be closed at the bottom by a backing plate 32 mm . ( 1 /4 in .) wide by 6mm ( 1 / 4 
in . ) thick . The two plates shall be 178mm ( 7 in .) long and the dimension B from squarc edge to 
root cdge of each side plate shall be between : 

si mm (2 in .) minimum and 76 mm (3 in .) maximum when testing 2 5 mm (3 /32 in .) 

electrodes . 
76 mm (3 in .) minimum and 102 mm (4 in .) maximum when testing 3 mm (0 . 128 in .) or 

4mm (0 . 16 in .) electrodes. 
102mm (4 in .) minimum and 127 mm (5 in .) naximum when testing 5 mm (0 . 2 in .) 

electrodes. 
127mm (5 in .) minimum and 152 mm (6 in .) maximum when testing 6mm ( 1 /4 in .) or 

8 min ( / 16 in .). 

The assembly shall be welded together with these plates pre - set go that the gap at the top 
between the chamfered edges of the plate is 25 mm ( 1 in .) and the plates may be approximately 
level when the butt-weld is completed . 
(b ) in the third paragraph , for the figures and words “ I / 16 inch " , " 1 /8 inch " , the figures , 

abbreviations and brackets " 1. 6 mm (1 / 16 in .)" and " 3 mm ( 1/ 8 in .)" ghall reg 

pectively be substituted ; 
( c) in the fourth paragraph , for the figures , abbreviations and brackets " I112°F to 1202°F 

(600° to 650°C )" , the figures ,words and brackets “ 600° to 650°C ( 1112° to 1202°F )" 

shall be substituted ; 
( iii) in clauşe (3 ), for the figures,letters and brackets " 50°F ( 10°C ), the figures and letters 

“ 10°C ( 50°F )" shall be substituted ; 
(iv ) in clause (4 ) 
( a ) in the first paragraph , for the figures , symbols and words “ 6 inch¢g X3 inches X 

inch " in the two places where they occur, the figurºs, abbreviations, symbols 
and brackets " 152 mmX 76 minx 13 mm (6 inches X 3 inches x inch ) " ghall 
be substituted ; 


(b ) in the second paragraph , for the figures, words and brackets " 5 in . " , " 7 in ." , 

and “ 6 S . W . G . ( or 0 . 2 inches) the figures , abbreviations and brackets " 127 
mm (5 in .)" , " 6mm (1 in )." and " 5 mn (0 . 2 in .)” shall respectively be substitu 

ted ; 
(v ) in clause (5 ), 
( a ) in paragraph 1, for the figures and words " # inch " , " 6 inches " and " inch " , 

the figures , abbreviations , brackets and words " 13 mm ( inch )" , and " 127 mm 

(5 inch )" and “ 8mm (i inch )" shall respectively be subatituted ; 
(b ) for Table 1 , the following Table ghall be substituted , namely :- - 

TABLE I 
Welding procedure for preparation of trangverse tensile test and bend test pieces . 


Welding position for test pieces, All Angles 5º as 

shown in Table - 5 below . 


Welding Procedure 


- 


FLAT 

Weld slope oº 
Weld rotation o " 


. 


. 


. 


. 
. 


1. All runs made with 4mm (0 . 16 in .) 

electrodes . 
2 . First run - 5mm ( 0 . 2 in .) electrodes . 

Subsequent rung - 8mm ( 5 / 16in ) dia 
meter electrodes ( or largest size manu 
factured ). 


INCLINED 

Weld slope 30° 
Weld rotation 45° 


, 


First run - 4mm ( 0 16 in . ) electrodes . 
Subsequent runs - -5mm ( 0 . 2 in .) electrodes . 


HORIZONTAL - VERTICAL 

Weld slopco 
Weld rotation 90° 


| First run - 4mm (0 . 16in .) electrodes . 

Subsequent runs - 5mm (0 . 2 in .) electrodes . 


VERTICAL 

Weld slope 90 " 


All runsmade with 4mm (0 . 16 in .) electrodes. 


OVERHEAD 

Weld slope oº 
Weld rotation 180° 


All runs made with 4mm (0 . 16 in .) electro 

des. 


( c ) in the first paragraph after Table I , for the figures and letters “ 8 S . W . G ," and " 1 / 8 

inch " , the figures , abbreviations and brackets " 4 mm (0 . 16 in .) " and " 3 mm 

( 1 /8 in .) ” shall respectively be substituted ; 
(vi) in clause (6 ), for the figures and word " 0 . 04 inch ” , the figures , abbreviations and 

brackets “ Imm (0 .04 in .) " shall be substituted : 


(vit) in clauge (7 ), for the figures and words " 1 - 1 /2 inches " ana “ 1/ 20 inches " , the figures 

abbreviations and brackets " 38 mm ( 1 in .) " and " 1 . 3 mm ( 1 / 20 in . ) " shall 

respectively be substituted ; 
(ott ) in clause (8 ), for the figures , letters and brackets “ 50 - 100°F ( 10° - 38°C ) ” the 

figures , letters and brackets " 10 - - 30°C (50° _ 100°F )" shall be substituted ; 
( ix ) for Table 2 ,below clause (3 ), the following Table shall be substituted ; 


TABLE 2 
Welding procedures for preparation of cruciform fillet weld tensile test pieces for normal 
penctration clectrodes . 


Welding position for test pieces (All angles (5 ) as Welding Procedure 
shown in Table - s below . 
FLAT 
Weld slope oº 

JOne run - 6mm (0 . 23 in .) or 8 inm 5 / 16 in .) 
Weld rotation o 

diameter electrodes. 


dec. $ (1)] 
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. 


INCLINED 

Weld slope 30° 
Weld rotation 90° 


. 


. 


. 


. 


. 


Not more than 3 rung 4mm (0 . 16 in .) 

electrodes . 


HORIZONTAL - VERTICAL 

Weld slopco 
Weld rotation 450 


Not more than 3 runs 5mm (0 -2 in .) or 6mm 

(0 .23 in .) electrodes . 


VERTICAL 

Weld slope 90° 


. 


One run - 4mm (0 . 16 in .) electrodos. 


OVERHEAD 

Weld slope oº 
Weld rotation 180° , 


Weld sorento 1800 : 


: 


: 


: 


. 


Not more than 3 fung — 4mm (0 . 16 in . 

Or smm (0 - 2 in .) electrodes. 


APPENDIX . H . 


DIAMETE2 - 10 . 8 MM (0 . 424 ) FOR TENSILE TEST SPECIMEW . 

: +1. 4 M * ( 0 .4501N FOR IMPACT TEST SPECIMEN 


CL MIN . 


0 : 16MM .( 5/ IN .) MIN TO 25 MM ( IT ) MAX . TO SUIT 

TENSILE TESTING MACHINE GRIPS 


IN PRE SET 

POSETION 


THESS FACES NUST BE FREE 
FROM LOOSE RUST ISCALE 


PRE- SET POSITION 


REINFORCEN ENTOT 


THISCUT NAY BE FLAMECUT BY GAS COTTING 
MACHINE OR WATCUT BY MACHINE TOOL OR SAW 1 


" TNIS CUT MAT JE FLAME CUT BY G4S CUTTING 
MACHINE ,DA MAY BE CUT SY MACHWE TOOL OR SAW . 


s 
WELD 


a 


- 


- 


- 


- - 


- WELDA 


- 


- 


jes Toc6 


L 


LEHGTH OF WELDED JOINT : 118MM ( IN .) 


CIXCZ BACKING 
BAL WELDED 


METHOD OF PREPARATION OF ALL - WELD - METAL TEST SPECIMEN , 
WWLRE C = 3MM . ( SIN ) 

C1 : 32 MM 14 . IN . ) 
C2 = 6 MM ( AIN ) 
C3 : 25 MM ( IN . ) 
04 : 22 

USIN ) 
05 : 13 MM 

( 1/2IN ) 
C6 - 13 . 5 MM ( 7/ 321N ) FIG . 1 . 


CRAD . 
- . DIA 


са мју. 10 С ; МАХ. 
DIA TO SUIT TESTING 
MACNINE GRIDS - 


C4 GAUGE LENGTH 


PARALLEL LENGTH 

CS , 


WHERE C29 . 4 MM 

Ci 110 .8 MM 
02 : 14 MM . 
Cg . 25 MM . 
co : 88 MM 
C5 : 43 MM . 


10 . 424 IN .) 

5 /8 IN . ) 
( 11 ) 

1 . 50 IN .) . 
11 .69 IN . ) . 


TENSILE 


TEST SPECIMEN 

FIG . 1 ( a ) . 


NOTES: 
ROOT RADIUS AT 
BOTTOM OF NOTCH 
0 .25 MM 


450 INCL ANGLE 


HAMMER STRIKES 


INCL . ANGLE , 


STRIKING DISTANCE OF PENDULUM ... 


WHERE c 228 MM ( 1. 11 .) . 

C1 : 8 . 4 MM 0 -32 IN ) 
C1 : 3 - 3 MM ( 0 . 13 IN ) 
C3 = 11 , 4 MM , ( 0 . 45 IN ) 

64 : 132 .04 MM .OR ( 5 . 211 .) 
1: APACT TEST SPECIMEN 

FIG . 2 . 


184 


THE GAZETTE OF INDIA EXTRAORDINARY 


[PART 1 


SECOND RUN STARTED 

AT THIS END 


FIRST RUN 
STARTED AT THIS END 


TAC 


KA 
WELDE 


Kli 


C2 FILLET WELDS 

C3 LEG LENGTH MADE 
VIN FLAT POSITION 


WHERE C : 13 MIY ( 421N . ) 

C1 : 76 MM ( 3 IN ) 
62 : 152 MM (EIN ) 

C3 : 6 mm. Wain ) 
METHOD OF MAKING HOY CRACKING 

TEST PIECE 
FIG . 3 . 


DISCARD 


W AFTER 
WLLDING 


TRANSVERSE 
TLMSILE 


SINGLE VOS 
HAMBER 


REN 


FACE - BEND 
ROOT - BENDULE 
DISCARD 


CIMAX 


C2 MIN . 


MIN . 


WHERE - 64 MM . (21/2. 11 .) . 

CT : 38 MM . 09/25# da ) 
C2 = 152 MIMIGI ) . 


METHOD OF PvIAKING TRANSVERSE 
TENSILE E DEVO TEST SPECIMENS 


. . O 


. 


GA 
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GOTO 


ci 


WHERE c = 3MM , UBIN .) 

CLEOMM (1411 ) 
GROOVING IN PREPARATION FOR DEPOSITION 

OF BACKING RUN . 

FIG . 5 lat 


, C RADIUS MIN . 


C3 MIN . PARALLEL LENGTH 
WHERE c : 25 MM . ( IN .) 

CI : 38 MM. 1 / 21N . ) 
C2 : 64 MM ( 2 ) IN .) . 
C3 = 102 MM 

IN . 
DIMENSIONS OF TRANSVERSE TENSILE TEST 

SPECIMEN 
FIG . 6 . 
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NORMAL PENEIRATION ELECTRODES . 


CAD . 


Igbo 


C . L .OF WELD 


ROLLER 


ROLLER 


WHERE C : 19MM 

CI 2 13 MM ( 121N ) 

C 22 66 MM (2 . 6 IN -) 
METHOD OF CARRYING OUT BEND TESTS . 

FIG . 7 


NORMAL PENETRATION ELECTRODES . 


DISCARD 


DIRECTION OF 
- TUST LOAD 


MAXCITESTI 

SPECIMLN 


FILLET WELDS 
LC2 LEG LENGTH 


VI 


1 


STACK WELOS VIA 


KUT AFTER 
I WELDING 


DIRECTION OF 
TEST LOAD 


WHERE. CO 25 MM . ( II . ) 

Ci + 51 MM . ( 2 IN .) 
C2 : 10 MM ( 3 ) SIN . ) 
C3 = 16 MM . 5 /8 IN .) 

C4 : 152 MM ( 6 IN ) 
METHOD OF MAKING CRUCIFORM FILLET 
WELD TEST SPECIMENS . 

FIG . O . 


in 
(1) in the Aſst paragraph , for the figures, letters and brackets “ 50° - 100°F (10° - 38°C )** 

and " 6 inches , the figures, letters, brackets and abbreviations " 10° - 38°C (50° 

100°F) " and " 152 mm (6 in .) shall respectively be sustituted ; 
( ii ) for Table 3 , the following Table shall be substituted , namely : 

TABLE 3 
Welding procedure for preparation of butt -weld test pieces. Deep penetration electrodes. 


Welding procedure. 


Welding position for test pieces ( All angles 5 ) as 

shown in Table 5 below . 
FLAT 

Weld slope o 
Weld rotation o 


1, One run on each side of joints with the 

largest size of Olectrode manufactured . 
Plate thickness equal to twice the deia 
meter of the core wire or 13mm ( lin .) , 

whichever is less . 
2 . One run on cach side of joint with the 

smallest size of electrode manufactured 
(but not less than 3 mm or 1 /8 in . dia 
incter). Plate thickness equal to at least 

twice the diameter of the core wire . 
3 . One run on each side of joint with 6mm 

( 1 / 4in . ) diameter electrodes . Plate 
thickness not less than 13 mm ( t in .) * 


( iir) after Table 3 , in the first paragraph , for the figures and words " 10 inches " and in the 

second paragraph for " o oro inch " , and in the third paragraph " 2 inches" the 
Aguros , abbreviations and brackets " 254 mm ( 10 in .)" , " 0 . 25 mm (0 .oto in .)" 

and “ 51 mm ( 2 in .)" shall respectively be substituted ; 
( iv ) in clause ( 2 ), for the figures and words “ 0 .04 inch ” , the figures , abbreviations and 

brackets " i mm (0 . 04 in .) shall be substituted ; 
(v ) in clause (3 ), for the figures , words , brackets and letters " 50° — 100°F°( 10° - 38°C ) " 

" Io inches" , " 0 . 001 inch " and " 2 inches " , the figures, abbreviations , brackets 
and words " 10° - 38°C (50 - 100°F ) " , “ 254 mm ( 10 inches ) " , " 0 . 25 mm (o " 

inch " and " 51 mm ( 2 inches)" shall respectively be substituted ; 
(vi) for Table 4 , the following Table shall be substituted , namely : 

TABLE 4 
Welding procedure for preparation of cruciform fillet weld test pieces (dcep penetration 
electrodes ). 


Welding position for test pieces (as shown in table 

5 below ) A11 angle 45 ) . 


Welding procedure. 


HORIZONTAL - VERTICAL 

Weld slope oº 
Weld rotation 45° 


I . One run on each side of cach joint 

with the largest size of electrode manu 
factured . Plate thickness equal to at 
least twice diameter of the core wire or 
13 mm ( 1 / 2 in . ) , whichever is less . Max 
imum fillet leg length shall be 3mm ( 1 /8 

in .) less than the plate thickness . 
2 . One run on each side of each joint with 

the Amallest size of electrode manufac 
tured , but not less than 3 mm ( 1 / 8 in .) 
diameter , Plate thickness equal to at 
least twice the diameter , of the core wire . 
Maximum fillet leg length shall be 3 mm 

( 1 / 8 inch ) less than the plate thickness , 
3 . One run on each side of cach joint with 

6 mm ( 1 / 4 in .) diameter electrodes. 
Plate thickness not less than 13 mm ( 1 / 2 
in .) and fillet lag length not to exceed 
Io mm (3 / 8 in .) 


For the Ffgures 9 and 11, the following figures shall be substituted , namely : 


OUTER DISCARD 


TENSILE 


CLOSE SQUARE BUTI 

JOINT 
- - - - - - - 


DISCARD . 


CIMIN 


- 


FACE BEND . 


ROOT BEND 


- 


OUTER DISCA2. 0 


CMAX 


. 


STARTING END FOR BOTH RUNS . 
C2 MON 

T: PLATE 

INICKNESS 
WHERE C : 39 MM ( 

MIN .) . 
Ci : 64 MM . 21MIN . 
C2 = 152 MM GIN .) 

CJE 254 MM . Qon .) 
METHOD OF MAKING BUTT WELD TEST SPECIES 

FIG . 9 


A 


DIRECTION OF 
1 TEST LOAD : 


-- 
GOL . 


TWITTTTTTTTTM 


STACK WELDS 


a 


DISCARD TEST-mene SPECIMENTO 


DISCA 


TOUTER 10i6cARD 


DIRECTION OF 
TEST LOAD 


| CUT AFTEA MELDING 
lana _ IMINA 


WHERE ( 251MM . ( 211 .) . 

C1 : 254 MAY 2014 ) 
METHOD OF MAKING CRUCIFORM FILLET 
WELD TEST SPECIMENS 

FIG . 11 


(55) in Regulation 101, for the figures and words “ tinch " , the figures , words and brackets 
" 6 millimeter ( 1 inch )" shall be substituted ; 

( 56 ) for Regulations 104 and 106 , the following Regulations shall respectively be substituted 
Damely : 

(57 ) For regulation 104 , the following regulation shall be substituted , namely : 
104 . Circumferential and End Seams, The calculated efficiencies of circumferential joints 

based on the thickness of plate determined by Equation I shall be not less than 38 
percent for joints connecting and plates with cylindrical shells , or 42 percent for 
intermediate joints . In no case , however, shall the efficiency of an intermediate 
joint be less than 50 per cent of that of the longitudinal joints . Where the ghall 
plate thickness exceeds 18 millimeter ( 11 / 16in .) the intermediate circumferential 

jolots shall be double riveted . 
(58) For regulation 106 , the following regulation shall be substituted namely : 
106 , Thickness of shell Angle Rings, - Where shell plates and end plates are connected by 

means of an external angle ring , the angle rings shall be not less in thickness than as 
follows : 


( I ) For shell plates upto and including 16 mm 

( 5 /18 in .) in thickness . 


10 per cent in excess of the thicknces of the 

shell plate . 


( 2 ) For shell plates exceeding 16mm in thickness 

and upto andincluding 25 mm ( 1 in .) in thickness. 


90 per cent of the thickness but not less than 

18 mm ( 11 / 16 in .) . 


( 3 ) For shell plates over 25 mm ( 1 in .) in thickness Made from angle bar having a section thick 

ness of 25 mm . 


(59 ) for clauses (6 ) and (d ) of Regulation 107, the following clauses shall be substituted , 
Damely : 
(0 ) For small stcam domes not exceeding 381 millimeters ( 15 inches ) diameter when the 

welding is done by hammer and the plates do not exceed 13 millimeters ( 1 / 2 inch ) 

thickness, butt straps may be omitted . 
(d ) As an alternative to riveting , shell bollers not exceeding 1371 millimeters ( 4 ft. 6 in . ) 

in diameter and the maximum working pressure of 8 . 4 kg / cm . ( 120 16 /sq . in .) 
may be fabricated by fushion welding provided the longitudinal, circumferential 

and endscams comply with conditione laid down in Regulations 247 to 2 69 . 
The working pressure of such shells shall comply with Regulation 176 , where J - 100 and 
C - 2 . 75 
(60 ) For regulation 108 , the following regulation shall be substituted , namely : 
108 . Longitudinal seams.-- The longitudinal açams of shell belts shall be butt - joined with 

double straps when the diameter or working pressure exceeds the limit stated 
below : 


Type of Boiler 


When diameter exceeds 


When working Pressure 

exceeds. 


. 


Loco Types . 
Vertical Types 
Other types . 


. 
. 
. 


762 mm (2 1 /2 feet ) 
| 1829 mm (6 feet ) 

1829 mm (6 feet) 


14 . 0 kg/cm . ( 200 168/8q . in .) 
8 . 8 kg/ cm (125 lbs/sq. in .) 
5 .6 kg/cm ( 80 lbs./eq. in .) 


(61) in Regulation 114 , 
(1) for clause (a), the following clause shall be substituted , namely : 
114 . Strengthening of Flat Ead plate at Mantole . - ( a ) In the End plates of Lanca 

shire Boiler type the mudhole in the lower part of the front end plate shall be 
fitted with a flanged riveted strengthening ring, the thickness of the flat portion 
of which shall be not less than ( 1 . 5T + C ) where Tequals the thickness of the 

end plate in millimeters ( inches ) and C equals 3 millimeters ( 1 /8 inch . ) 
( 11 ) in clause (b ), for the figures and abbreviations " 7 ft, 6 in ." , the figures, abreviations 

and brackets €2286 mm ( 7 ft. 6 in .) shall be substituted ; 


(il) in clauso (d ) for the figures and abbreviation mit 10 . " , the figuros , brackets and 

abbrvladong " 38 mm (11 in .)" shall be substituted i 


(61) in Regulation 117 , 
(I) in clause (b ), for the figurer and word " 2 ] Inches " , the figures, abbrevlations and 

bracket: “ 64 mm (2 in . ) " shall be substituted ; 
(ii) in clauge ( c ), for the figures and word " I inch ” , the figures , abbreviations and brac 

kets 25 mm ( 1 in .)" shall be substituted ; 


(63) in Regualtion 119, for the figure and abbreviations “ 7 sq . ft. and 2189 . ft .” the 
figures , words, brackets and abbreviations - 6503 square centimeter ( 7 sq . ft. )" and 19509 
square centimeter (21 sq. ft .) shall be substituted ; 


(64 ) in Regulation 121 , for tlic figures and word 8 inch " , the figures , abbreviation , 
brackets and word “ 22 mm ( 7 / 8 inch )" shall be subsituted ; 


(65 ) in Regulation 122, 
(i) in clause (c ), (or the Agure and word ( 12 inches " , the figures , words and brackets 

“ 305 millimeters (12 inches)” shall be substituted ; 
(li) in clause (g ), for the figure and word “ 6 inches” , the Agures , abbreviations and 

brackets " 152 mm ( 6 in . )" shall be substituted ; 
( iii) for sub - clause (i), the following sub -clause shall be substituted , namely : 
" ( 1) Where the flues are flanged for attachment to the end plates , thc and gcction 

shall be 1 . 6 mm ( 1 / 16 inch ) thicker than the remaining sections, except in cases 
whero the calculated thickness is over 20 . 6 mm ( 13/ 16 inch ), when the end section 

shall be 22 mm (7 /8 inch ) in thickness ." ; 
( iv ) in cluase (1) , for the figure and word “ I Inch ” the figures abbreviatiung ano brackets 

“ 25 mm ( 1 in .)” shall be substituted ; 
(v ) in clause ( 1 ), for the figures and symbols " 21 " + " , th - figures , abbreviations and 

symbois “ 64 mm + 13 mm ( 2 + + +" )" shall be substituted ; 


(66 ) For clause (b ) for regulation 123 , the following clause shall be guostitu ed , namely 1-- 

( b ) Circular furences shall preferably be tapered , a taper of 38 mm ( It inch ) in diameter 

per 305 mm ( 1 foot ) of height being recommended . The minimum water space 
at the bottom between the furnances and the shell shall not be less than simm 
( 2 inches ) for boilere upto 762 mm ( 2 ft. 6 in . ) in diameter and shall be not less 
than 64 mm ( 21 in .) for boilers over 762 mm ( 2 ft. 6 in . ) in diameter , 


(67) in Regulation 124, for the Agures and syinhol 3/8 "" the figures, abbreviations and 
brackets “ 10 mm (3 / 8 in .) " shall be substituted ; 


(68 ) in clause (a ) of Regulation 125, the following clayge shall be substituted , namely = 


( a ) Plates over 16 millimeters ( 5 /8 in .) in thickness shall be bevelled from both sides of 

each abutting edge, but the bevel need not necessarily be the same on each side 
( see Figs , I & 2 ). Plate , legg than 16 mm ( 5 /8 in . ) In thickness gay be bevelled 
from one side only of each abutting edge (see Figs. 3 & 4) . 


The included angle of the bevel shall be not less than 60 , and the bevelling may be any 
One of the forms shown in Figs . 1 - - 4 . 


(68 ) in clause (b ) of Regulation 126 , for the figures and words " it inches " , the figures 
abbreviations and brackets " 33 mm ( It in .)" shall be substituted ; 

(69 ) in Regulacion 127 , 
(i) for cl#use (b ), the following clause shall be substituted , nainely - 
" (b ) Cross cubes shall not exceed 305 mm ( 12 in .) in internal diameter. The minimum 

thickness shall be 8 mm (5 / 16 in . )" ; 


(!!) In clause (d ), for the figures and abbreviation " 5 /8 in ." , the figures , 

and brackets “ 1 . 6 mm ( 5 / 8 in .) " shall be substituted ; 


abbrevjatlons 


PROJECTING HOT MORE THAN 
16 MM . EAIN . AT ANY PART OF 
CIRCUMFERENCE OF TUBE 


FIG . 5 . 


( 70 ) in Regulation 128 , in cluase (b ) , for the figure and word “ 1 inch " , the figures, abbre 

viations and brackets " 25 mm ( 1 in .) " shall be subtituted ; 
(71) in Regulation 129-A , 

(1) For the table in figure 5A , the following table shall be substituted , namely : -- 


(1) for the table in Fig . 5A , the following table shall be substituted , namely – 


ii ) 


( iv ) 


NOMINAL THICKNESS . 
of TES PIECE , 


UPTO BUT NO : INCLUDING 

TOMM . ( 3 / 8 IN .) . 


10 MM . ( 3 /8IN . ) 
AND THICKER . 


WIDTH . . . . . . . 


W . 


38 MM , 
1 / 2 IN . ) 


38 MM , 
MIN ) 


13 MM 

(121N .) 
51 MM , 
(2 IN 


25 MM . 
(IN .) 
102 MM . 
( 4 11 .) 


GAUGE LENGTH . . . G . 


203 MM . 
( 8 .11 .) 


203 MM . 
(BIN ) 


114 MM . 


PARALLEL LENGTH 

MIE . . . D 


64 MM . 
12 % 11 .) 


229 MM . 
(91N . ) 


229 MM 
(911 ) 


25 NM 


25 MM . 


25 MM 


QADIUS AT SHOUIDERR 


25 MM 
(LIN ) 


APPROX 
LENGTH . 


TOTAL . 


203 MM 
(BIN ) 


305 MM . 
( 12 ( N .) 


457 MM . 
(181N .) 


457 MM 
( 18 IN .) 


FIG . 5 . A . 


( it) for the Second para of sub - clau : 0 (lv ), the following sub - clauso shall be substituted 

namely - 


" Each of the three text pieces shall be tested and ghall show a tenello strength not 

less than 14 . 17 kg/mm . (9 tong/sq . in . ) for plates upto and including 13 mm 

( 1 in ) in thickness and not less than 12 . 6 kg /mm (8 tons /sq . in .) for plates 
Over 13mm (6 in .) upto and including 25mm ( 1 in .) in thickness. 


( ii) 


in sub - clause (v ), for the figures and abbreviations 6 in . and I5 ft. the figures , 
abbreviations and brackets 152 mm (6 in . ) and 4 . 5 meters ( 16 ft .) shall respectively : 
be substituted 3 


(72 ) in Regulation 131, for the figures , word and abbreviation 12 feet and 6 ft ” , the figures 
words and brackets 3 . 6 meters ( 12 feet ) and I - 8 meters (6 feet ) shall respectively be substituted 


( 73 ) in Regulation 132 , for the figures and abbreviations 1 in . the figures, abbreviations and 
brackets 6 mm ( in .) shall be substituted ; 


(74 ) for Regulation 133 , the following Regulation shall be substituted , namely : 
133 . Jointed stays . - Where jointed longitudinal stays are fitted , they shall, where 

practicable, bc Atted with pins having an effective sectional area 25 percent 
in excess of that of the stay . If the pins are slack in tho holes , the tota ) slacknes9 
shall not be more than 1 . 6 mm ( 1 / 16 in .). The pins shall be as close as possible 
to the shoulder of the eye forging . The shoulder of the forging shall be at least 
13mm (t in .) wide all round , I. e . the diameter at the shoulder shall be not 
less than the diameter of the hole plus 25mm ( 1 . In .) 


( 75) For clauses (c), ( d ) & (f) of regulation 135, the following clauses shall be substi 
tuted , namely : 


(c) The stays shall be screwed with fine threads of pitch not more than 2 . 5mm (not 

less than threads per inch ). 


( d ) The diameter of the stay over the threads shall not be less than 19 mm ( in . ) or twice 

the thickness of the firebox plate whichever is the greater . 


(f) Where the stays are not Atted with nuts , the ends shall bo riveted over to form sub 

stantial heads. 


Alternatively stays may be screwed through the shell and firobox plates and the project 
Ing ndo shall be substantially fillet -welded in an approved manner. The projection of the end 
of the stay from the surface of the plate shall be not less than one quarter of the diameter of the 
atay but in no caseless than 6mm ( tin .). The full end of the stay shall be visible on completion 
of tho welding . 


(76 ) Por regulation 136 . the following regulation shall be substituted , namely : 


136 . Axtal drilling - All screwed stays less than 356 mm ( 14 in .) long should 

preferably be drilled with a tell - tale hole 5mm (3 / 16 in .) diameter to a depth of 
13mm (i in .) beyond the inner face of the plate . Stays which are obscure on one 
side should preferably be made from hollow stay bar. 


(77) For clauz: (a ) of regulation 137, the following clause shall be substituted , namely 


137 . 


Stay nuts. - ( a ) Nuts to screw stays in combustion chambers and fire boxes shall not 
be less than 19mm (Iin . ) thick for stays upto 38 mm ( 17 in . ) dlameter over threads, 
22mm ( 7 /8 in .) thick for 41 mm ( 13 /8 in .) and 44mm ( 17 in .) stays, 25mm ( 1 in .) 
thick for 48 mm ( 1 - 7 /8 in . ) and simm ( 2 in . ) stays , and 29mm ( 1 - 1 /8 in .) thick fot 
stays over 51 mm ( 2 lo , ) in diameter , 


( 78 ) For clause (b ) of regulation 139 , the following clause shall be substicuted , namely :-- 
(b ) The clear water -way berween the crown plate and the underside of the girder bars 

shall be as large as practicable but in no cage less than 38mm ( 1 in .) as in 
fig . 7 . 


NOT LESS THAN 38 MM . (1/ 2 IN .) 


مسللسكس 


FIG . 7 . 
(79 ) in Regulation 141,- - 

(1) for the table below clause (b ) , the following table shall be substituted , namely : 


Thickness of end plates 


L 


L 
( Fig . 8 ) 


( Fig . 9 ) 


. 
. 


. 
. 


. 
. 
• 


. 228 . 5 mm ( 9 in . ) 
. 254 min ( 10 in .) 
· 279 mm ( 11 in .) 


254 mm ( 10 in .) 
270 min ( ruin .) 
305 mm ( 12 in .) 


13 mm (1 in .) . . 
14 .5 mm (9/ 16 in .) . . 
16 mm ( 5 /8 in .) . . 
17. 5 mm (11/ 16 in .) . 
19 mm ( i in .) 
20 . 5 mm ( 13 / 16 in .) . 
Above 20 . 5 mm (13 /10 in .) 


. 


. } 305 mm (12 in .) 


330 mm ( 13in 


. 


. 


. 


. 318 mm (12 in .) 


343 mm ( 131 in .) 


(li) in clausc (d ), for the figure and abbreviation “ I in ." , the figures , abbreviations and 

brackets " 25 mm ( 1 in .)" shall be substituted ; 
( iii) in clausc (c ), for the figures, word and abbreviation 6 ft ." and “ It inch " , the figures . 

words , brackets and abbreviations “ I 8 meters (6 ft. ) " and " 38 mm ( 11 in . ) " 

shall respectively be substituted ; 
(iv ) in cluase (g ) , for the figures and word " 8 inch ” , the figures , abbreviations and brackets 

“ 203 mm (8 in .)" shall be substituted ; 
(80 ) in Regulation 142 , for the figures and abbreviations " 7 in ," the figures , abbreviations 

and brackets " 13 mm ( 1 in .) " shall be substituted ; 


(81) in Regulation 146 , in clause (b ), for the figures and word 1 inch , the figurer , abbre 
vlations and brackets “ 6 mm ( 1 in . ) " shall be substituted ; 


(82 ) in Regulation 147 , for he clause ( a ), the following clausç shall be substituted , namely – 
(1) 147. Screw Threads of stay tube . . - - ( a ) Stay tubes shall be screwed at both 

ends with continuous thrçads and the holes in the tube plates shall be tapped with 
continuous threads. The pitch of thready shall got be less than 2 . 5 mm (not finer 
than threads per inch .) The stay tubes shall be expanded by roller expanders 

and not pade tight by caulking only. 
(1 ) (b ).- - For the Figures 9A in clause (b ) of regulation 147 , the following figure shall 

be substituted namely : 


TUBE DLATS GROOVED 


10MM . (3/8 1N ) V TUBE EXPANDED AND 
MIN .FILLET WELD . KLA BELLED PRIOR TO WELDING 

FIG . 9 . A . 


( 3 ) in Regulation 151, for clause , (b ) the following clause shall be substituted , namely 
(6 ) Tubes having an external diameter not exceeding 127 mm (5 in .) may be jointed and 

such Jolots may be flash welded , machine forge welded , arc or gas welded . Tubes 
abova 127 mm ( 5 in .) diameter may also be welded provided they are located outside 

the furnace . Such welds must be conform to the requirements of Chapter VIII. 
(84 ) In Regulation 152 , 
( ) In clause (6 ) , for the figures and abbreviation " 1 /4 in ." and " 1 / 16 in ." , the 

figures, abbreviations and brackets " 6 mm ( 1 /4 in .) " and " I . 6 mm ( 1 / 16 in . )" 

shall respectively be substituted ; 
( in) in clause (4 ), for the figures and word " 7 inch " , the figures, abbreviations and 

brackets " 13 mm (t in .)" , shall be substituted : 
(85) for Regulation 153, the following Regulation shall be substituted , namely; 

153 . Copper tubes. Copper tubes upto 25 mm ( 1 Inch ) in cxternal diarreter my 
used for small boilers, such tubes shall not be legs than 2 - 6 mm (0 - 104 in .) thick . 

(86 ) For Regulation 156 , the following regulation shall be substituted , namely : 

156 . (a ) Design of sand Piper - - Where short stand pipes are used , the bolting flanges shall 
be forged solid with bodies or attached by combined screwing and welding or by welding alone 
Solid forged stond pipes shall have a minimum thickness of flange and of body in accordance 
with the table below : 


Maximum permissible working pressures 


1 


Upto 10 5 kg /cm ( 150 Ibs / sq . 

in . ) 


Above 10 . 5 kg / cm & upto 17 : 

5 
cm ( 250 lbs/sq . in ) 


Above 17 . 5 kg / cm * & upto 

24 . 5 kg/ cm 
(350 lbs/sq . in .) 


Abore 17. kg her er en 


Above 24 . 5 kg /cmn 
and upto 42 0 kg / 
cm (600 lbs/sq . in .) 


Flange adjoining drum 


Body 


Flange adjoining drum 


Body 


Flange adjoining drum 


Body 


Body 


Flange 
adjoining 
drum 


IO 


Om 


1 


IOT 


Stand pipes bort 

1920 (3/4 in .) 
25mm (1 in .) 
32mm (1- 1/4 in .) 
38mm (11 in.) 
si mm (2 in.) 
64mm (21 in .) 
76mm (3 in ) 
89mm (31 in.) 
102mm (4 in ) 
114mm (41 in .) 
127mm (s in .) 
1522m (6 in .) 
178mm (7 in.) 
203mm (8 in .) 


. 

Imm (7/ 16 in .) 
. imm (7 /16 in .) 

Ilmm (7 /16 in .) 
Ilmm (7 16 in.) 
limm (7 /16 in .) 
14 . 5 mm (9 16 in .) 
14 . 5mm (9 16 in ) 
14 .5mm (9 16 in .) 
14 : 5mm (9 16 in.) 
16mm (5/8 in.) 
16mm (5.8 in .) 
16mm (5 8 in.) 
16 mm (s !8 in .) 


comm 13mm (1 in .) 
1 / 8 in .) 

13mm (1 in .) 
(3 /8 in . ) 
IoTM 13mm (1 in .) 
(3 /8 in . ) 

14 .5mm ( ! 16 in .) 
1 / 8 in . ) 
Iomm | 14 5 mm (9/ 16 in.) 

( 3 / 8 in .) 
Iinm 16mm (5/8 in.) 

(7 / 16 in . 
Imm 16mm (5 .8 in .) 
(7 16 in . ) 

160m (5/8 in .) 
(7. 16 in 
rimm 16mm (5 8 in .) 

(7 ! 16 in . 
14 . 5mm 19mm (3 /4 in .) 
14 smm 19mm (3 4 in .) 

( 9 16 in . ) 
14 . 5mm 19mm (3 4 in ) 

6 / 16 in . 
14 - 5mm | 19mm (3 /4 in .) 

9 / 16in , 


comm | 19mm (3 /4 in .) 

( 3 / 8 in .) 
Tomm 19mm (3!4 in .) 

(3 . 8 in .) 
II mm | 19mm ( 3 4 in.) 
G716 in . ) 
Ilmm 19mm (3/4 in .) 

( 7 / 16 in .) 
Ilmm 22mm (7/8 in .) 

7 / 16 in .) 
13 mm 22mm (7 /8 in .) 

( in . ) 
13mm 22mm (7/ 8 in .) 

( * in .) 
13mm 22mm (7 8 in .) 

( 1 in . ) 
13mm 22mm (7 /8 in.) 

( in .) 
romm 22mm (7 /8 in .) 

(5 /8 in .) 
16mm 22mm (7 8 in ) 

(5 / 8 in .) 
Iomm 22mm (7/8 in .) 

(5 : 8 in .) 
Ібmm 22mm (7 8 in .) 
(5 /8 in .) 


romin 

(3 / 4 in .) (3 / 8 in .) 
Tomm 19mm Tom 
( 3 / 8 in . ) (3 / 4 in .) (3 / 8 in . ) 
Iomm 19mm Iomin 

(3 / 8 in .) 03 : 4 in .) 1 ( 3 / 8 in . ) 
13mm 19mm 13mm 
( 1 in .) 

(3 4 in .) (I in . ) 
13mm 1 22mm 13mm 

( in .) (7 / 8 in .) ( in .) 
16mm 22mm 16mm 

(5 /8 in . ) (7 /8 in .) 1 S 8 in ) 
16 mm ! 221 | I6mm 

6 /8 in .) (7 / 8 in . ) (5 : 8 in . ) 
Iomm 22mm I6mm 
8 in ) 

(7 (8 in . ) 6 /8 in .) 
Ιβη η 22mm 16mm 
(5 / 8 in .) 7 / 8 in .) (5 8 in .) 
16mm 22mm | 16mm 

(5 8 in . ) 7 . 8 in . ) ( 8 in .) 
16mm 22mm I6mm 

6 / 8 in .) (7 / 8 in .) (5 /8 in .) 
бmm 22mm Ібmm 

(5 / 8 in .) (7 / 8 in .) 6 /8 in . ) 
IÓmm 22mm I6mm 

( 5 / 8 in . ) ( 7 / 8 in ) (5 /8 in.) 
I6mm 22mm 16 mm 
(5 /8 in .) (7/ 8 in ) (5 /8 in .) 


II12T 


116 in , 


1 


LU 


DEIRANE 


229 mm ( 9 in .) 16 mm 16 mm 19 mm 16 mm 22 mm 16 mm 

(5 /8 in .) (5 /8 in ) (3 /4 in .) (5 /8 in .) (7 /8 in .) (5 /8 in .) 
254 mm ( 10 in .) 16 mm 16 mm 19 mm 16 mm 22mm 

5 /8 in .) (5 /8 in . ) (3 /4 in .) ( 5 /8 in .) (7 /8 in .) 
Pregscd saddles 16 mm 

19mm 

22 mm 
(5 / 8 in . ) ( 3 /4 in .) 

(7 /8 in .) 
(0 ) The thickness of Stand Pipes and Branches gccured to drums and headers by cxpanding 
screwing or welding shall be not less than that given in table below : 

Minimum Body thickness of standpipes and Branches secured by expanding screwing or 
wolding 


Nominal Bore of Stand pipes and 

Branches 


Thickness of shell 


Minimum body 

thickness 


Upto and including 38 mm ( 1 $ in ) 
Over 38 mm ( 1 } in .) upto and in 

cluding 64mm ( 2 + in . ) 
Over 64 mm (27 in . ) upto and Inclu 

ding 114 mm (43 in .) 
Over 114 mm . ( 43 in .) upto and in 

cluding 203 mm (8 in . ) 
Over 203 mma (8 in , upto and 

including 254 mm (io in .) 


13 mm ( in .) and over 
16 mm (5 /8 in .) and over 
22mm (7/8 in .) and aver 
25 mm (1 in .) and over 
32 mm (11 in .) and over 


6 mm ( 1/ 4 In .). 
8 mm ( 5 / 16 in .) 
II mm (7/ 16 in .) 
13 mm ( in .) 
16 mm (3/8 in .) 


* For thinner shells than given above , minimum body thickness not less than one- half the 
thickness of the ghell . 

(87) Por Regulation 158 , the following regulation shall be substituted , namely: 

158 . Seating for Mounttings. For pressures not exceeding 8 - 8 kg/ cma (125 lbolag , in ) moun 
tinge with screwed ends not exceeding 25mm bore and thrcade of pitch 2 . 5 mm ( 1 In , borc and II 
threads per inch ), may be used ; the screwed portion of any such mounting being an integral part 
thereof and the thickness at the bottom of the thread being not less than 5mm ( 3 / 16 in .). 
The mountings may be screwed : 
(A ) Directly into the boller shell plate, Duts being fitted on the waterside. 

OR 
(6 ) Into steel distance pieces the length of thread engaged being in no case less than 

the bore of the mounting plus 6 mm ( 1 /4 in . ). 
(88 ) In Regulation 160 , in clause (6 ), 

for the figures and words “ 1 inch " in the two places where they occur and " 2 inches" 
lg the two places where they occur , the figures , abbreviations , brackets and words 
“ 25 mm ( 1 inch )" and " si mm ( 2 inchco) " shall respectively be substituted ; 
for sub - clauso (i) and ( iii) of paragraph 2, the following sub -clauses sbull be sub 

stituted - 
(0 ) Where stand pipes are screwed , the screwing shall be to any of the national Stan 

dard Pipe Thread . 
(iii) Where the bore of the stand pipe or seating and the hole in the plate doce not 

exceed 127 mm , (5 10 .) plus twice the thicknens of the plate , the seating may 
be welded the plate without subsequent heat treatment of the weld 80 made. Where 
the hole in the plate exceeds 127 mm ( 5 in .) plus twice the thickness of the plate , 

the plate to which the seating is attached ghall be stre88 relleyed by heat treatment. 
(89 ) in Regulation 164 , 
( ) in clause ( a ) , for the figures , abbreviations and symbol, “ 311n , X 21 in the figures , 

abbreviatong, brackets and symbol " 89 mm X 64 mm ( 23n , X2 in .)" shall be 

gubo tituted ; 

( ii ) for the table under clause (b ), the following table shall be substituted , namely : 
Boiler not exceedig 762 mm ( 2 ft. 6 in . ) | 229 mm X 178mm (9in . X 7 in .) 
Boilers over 762 mm diameter and not 305 mm x 229 mm ( 12 in . X 9 in .) 

exceeding 914 mm ( 3 ft.) 
Boilers over 914 mm diameter and not cx 356 mm x 254 mm ( 14 in . X 10 in .) 

ceeding 1067 mm (3 ft. 6 in .) 
Bollers over 1067 mm diameter and not ex 381 mm x 279 mm (510 in ,XII In .) 

cecding 1219 mm (4 ft. ) 
Boilers over 1219 mm ( 4 ft. ) 

406 mm x 305 ( 16 In , X 12 in .) 


( iii) in clause ( d ), for the figure and abbreviation " 3 ft." , the figures, abbreviations, bro 

ckets “ 914 mm ( 3 ft.) " shall be substituted . 


(90) In Regulation 165, 
(i) in clause (a ), for the figures and abbreviation 9 / 16 in ," , the figures , abbreviations 

and brackets “ 14 . 5 mm ( 9 / 16 in .) " shall be substituted . 
( ii ) in clause (b ), for the figures , abbreviations and symbol " 12 in . x 9 in ." , the figures 

abbreviations , symbols and brackets " 305 mm x 229 mm ( 12 in , x 9 in .) " shall be 
subtituted ; 


( 91) In Regulation 166 , 


(0 ) in clause ( a ), for the figures, letters and words " 1 / 16th inch " and " 1 /8th Inch ” , the 

figures, abbreviations and brackets " I 6 mm ( 1 / 16 in .) " and " 3 mm ( 1 /8in .)" 
shall respectively be substituted ; 


( it ) in clqugc (b ), for the figures , abbreviations and words " 200 lbs. per square inch " , the 

figures , abbreviations, brackets and words “ 14 Kg /cm ( 200 lb , per square inch ) " 

shall be substituted ; 
(iii ) in clause (c) , for the figures, abbreviations and symbols " in , X 7 in ." and " s in . x 

31 in . " , the figures , abbreviations , symbols and brackets " 229 mm X 178 mm ( 9 in , 
X7 in .)" and " 127 mm x 89 mm ( 5 in , X31 in .) " shall respectively be substituted . 


(92 ) For clause (a ) of Regulation 167, the following clause shall be substituted : 


167 . Raised manhole frames and cover plates. (a ) Reised circular manhole frames not ex 
oceding 406 mm ( 16 in . ) in diameter shall be at least 19mm ( in .) thick in all parts . The cir 
cular cover plates and joint flanges for guch frames shall be not less than : 

250 ( 1 in .) thick for prosgures not exceeding 8 . 4 kg / cm ( 120 lbs / sq . In .) 


29mm (11 in.) thick for preasures over 8 .4 kg /cm ( 120 168 /89 . in .) but not exceeding 

14 kg /en " ( 200 lbs/ sq . in .) 


32mm ( itin .) thick for pressures over 14 kg / cm (200 lbs/sq . in .) butnot exceeding 17 

kg / cm ( 250 lbs /sq . in .) 


Fo : pressupos 17 . 5 kg /cm : ( 250 lbs /sq . in .) and over raised circular manhole frames shall 
not be fitted . 


The covor plates shall be secured by at least sixteen steel bolta not less than 25 mm (1 in .) 
diameter. 


(93) in Regulation 170, 
(1) for clause (a ), the following clause shall be substituted , namely : 
( a ) Where holes are cut in the cylindrical shell for the purpuse of attaching & seating, 

frame or door, compensation shall be provided such that the added sectional area 
including Parts of the frame within 102 mm (4 in . ) of the shell and excluding river 
holes , shall be not less than the sectional area of the plate removed which shall 
be the product of the diameter of the opening and the calculated thickness of the 
plate as found by Equation I , Where holes arc cut in the cylindrical shell for 
the purpose of fixing scating for mountings and the diameter of the holes is greater 
than 2 . 5 times the thickness of the shell plate plus 70 mm (24 in .), compensation 
ghall be provided . Where large opching ia cut in a cylindrical shell to receive 
another part of the structure , the sides where cur away gliall be efficiently cross 

stayed or strengthened in some other effective manner. 
(1 ) For sub - clause (ii) of clause (b ), the following sub - clause shall be substituted , namely : 
( ii ) Tho area obtained by multiplying the difference between the actual shell thickness 

and the calculated thickness, by a length 2 ( C + TS - d ) 


Whero C - 76mm or 3 inches 

Tin Thickness of shell plate 

d - diameter of rivet holes 
In cases where the sum of (1) and ( ii) is less than the sectional arce to be compengated , a com 
pensating plate shall be fitted having the net cross sectional area equal to the amount of the deficit 
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WHERE C : 76 MM . ( 3 IN ) 

co : 102MM . ( 11 .) 
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COMPENSATION FOR RIV6TED STAND PIPES 
AREA TO BE COMPENSATED AND CORRESPONDING 
AALA ALLOWABLE FOR COMPENSATION . 

FIG . 25 A , 


( 94 ) in clause (b ) of Regulation 171, for the figures and word " 8 Inches ," the figures , abbrc 
vlations, brackets and word " 203 mm ( 8 foches )" ghall be substituted ; 

(104) in the Appendix H -4 for the sketches the following sketches shall be substituted 


name 104) in their and women 271, for the se 


APPENDIX - H . 4 . SKETCH - 1 
HEADS FOR BOILER RIVETS . 


1 / 


1.60 


0.60 


IyQ8MM ( 121 ) 


11.602 


SNAP HEAD 


ELLIPSOIDAL HEAD 


0 : 20 


- 1.60 + 1 


160 


15° 


DAN HEAD 


PAN HEAD WITH 
TAPERED NECK . 
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NOTE :- FOA RIVETS upro 5 DIAMETERS LONG , THE DIFFERENCE IN CROSS DIAMETERS 15 NOT TO 
EXCEED O2MM . ( t / 128 i .) . FOR RIVETS ABOVE 5 DIAMETES LONG THE DIFERENCE IN CROSS DIAMETERS 
IS NOT TO EXCEED 0 . 4 MM . (464IN ) , THL DIAMETER OG SKANK ANYWHERE SHALL NOT BE GREATER THAN 
THE MAXIMUM SPECIFIED AT POSITION X * OR LESS THAN THE NIN . SPECIFIED AT POSITION YOR Z * 


O NIN 


FORMS AND DIMENSIONS OF BOILER RIVETS 

AS MANUFACTURED , 


HEADS FOR BOILER RIVETS , 


- 170 


D 


ROUND COUNTERSUNK MEAD 


C OUNTERSUNK HEAD 


05250 


0 . 8 


D 


60Y 


STEEPLE HEAD 

CONICAL HEAD 
(93) For regulation 172 - B , the following regulation shall be substituted , nemely : 

172 - B , Tolerances on shanks. — The tolerances on the diameters of the shanke measured at 
position XX , YY , ZZ as shown in sketch 2 , Appendix H - 4 , shall be within the limits given in 
table below > 

DIAMETER OF SHANKS 
Reference po - 1 Distance from rivet , For rivets 5D and below in For rivets over 5D in length 
sition as shown head or end 

length 
in sketch - 2 
Appendix H -41 

Max . Min . 

Мах . Min . 
D + o 4mm 

D 

D + 0 : 4mm 
- + 3mm ( 1/8 in ) ( 1 /6 in .) 

(1 /6 in .) 
8 

for 
D - 25 mm 

D - 25 mm 
( 1 in ) and 

( 1 in .) and 
under 

under 
D - 0 . 4 

D - 04 
- from end 

mm 

mm 
ог 
D -- 1 /64 in . 

(D - 1/64 in .) 
ZZ . : D 

| D - 040 
from end 

of 
(D - 1/64 in.) 


XX . 


D 


. 


for 


(t . exe 


W . P . 


596 ) in sub -Regulation ( 2 ) of Regulation 172 - C , for the figures and abbreviation " 1 / 16 in ." 
the figures, abbreviation and brackets " 1. 6 mm (1 /16 in .)" shall be substituted 3 

(97) in Regulation 175 , for the figures , symbol and abbreviation " 500°F" , the figures , abbre 
viations and brackets " 260° C ( 500° F ) ” shall be aubstituted ; 

( 98) for clauses (a ) and (b ) of Regulation 176 the following clauses shall be substituted , namelyi 
176 . Formula for working assure of sholl . (a ) For cylindrical shells , barrels , steam and 

water drums, and domes of boilers the maximum working pressure to be allowed 

shall be calculated from the following formula : 
[Notc . - Where the parts of drums of water tube boilers are perforated for tubeo , the working 

prossuro shall be calculated by equation under Tube plates" .) 
(t . C ) SXJ 

. . . . . . . . . . .Eqn . ( 1) 
70 XCXD 
Where W . P . the working pressure 

athe thickness of shell plate 
S - the minimum tensile bicaking strength of shell plate or whatever strength is 

allowed under regulation 5 . 
J = the percentage strength of the longitudinal scams of shell or of a line of boles 

in the shell for stays , or rivets , or of an opening in the shell not fully compensated 

whichever is least calculated by the methods hercafter described ; 
C - 0 . 16 cm (0 . 06 inches ) 

C is a co - efficient as follows : 
2 . 75 When the longitudinal seams are made with double butt straps and when small ghells 

are formed from soilid rolled sections ; 
2 . 83 When the longitudinal scams are made with lap folnts and are treble riveted ; 
2. 9 When the longitudinal seams are made with lap joints and are double riveted , 
3 .0 When the longitudinal scams are welded and are fitted with a single butt strap ; 
3 : 3 When the longitudinal scams are made with lap joints and are single riveted ; 

D - the inside diameter of the outer strake of plating of the cylindrical shell . 
(b ) The Factor of safety sh all in no case be less than 4 . The actual Factor of safety in each 
Case may be found from the equation : 
F - 1 - 4 XCX t Where C , - 0 16 cm (0 .06 inches ) ; 

t 
(99) in Regulation 177 , for the portion beginning with the words " Where P 18 pitch of rivets 
At outer . . . . . . . . . . " and ending with " Regulation 5 in Chapter I " , the following portion shall 
be substituted , namely : 
Where P is the pitch of rivets at outer row , 

D is the diameter of river holes , 
A is the sectional area of one rivet hole, 
N is the number of rivets per pitch ( P ) 
T is the thickness of plate , 
C - I for rivet: in gingle shear as in lap loints, and 1. 875 for rivets in double shear 

28 in double butt strapped joints . 
S , is the shearing strength ofrivets, which shall be taken to be 36 .22 kg /mm (23 

tong /sq . in .) for steel and 28 . 35 kg/mm ( 18 tons/sq. in .) for iron , 
Sis the minimum tengile breaking strength of ghell Plate in kg/mm (tons /sq. in . ) 

or whatcver strength 18 allowed under Regulation s of Chapter I ; 
( 100 ) in Regulation 182, 
(1) for the figures and word " 3 /8 inch " , the figures , abbreviations, brackets and word 

" 10 mm (3 /8 inch )” shall be substituted ; 
(il) in the Equation “ Where T , is the thickness of the butt straps In jnches . .... .. . . . . 

Regulation 177 " , the words " in inches " shall be omitted ; 
( 101) for Regulation 183, the following regulation shall be substituted , namely : 
183 . Maximum Pitch of Rivets in longitudinal joints – The maximum pitch of rivets in the 

longitudinal joints of boller shells shall be : 
CXT + Maximum pitch 
Where T o the thickness of the shell plate 

C , 41 mm (1•625 inches ) 


C is a co - efficient as given in the following teble : 


Number of Rivets per pitch 


Co - efficients for Lap Co -efficients forsingle Co - efficients for 
joints Butt - strapped joints double Butt - strapped 

Joints 


1 .75 


I 31 
2 .62 
3 : 47 
4 14 


I . 53 

06 
4 . 05 


3 . 50 


4 -63 


5 . 52 


6 . 00 


( 102) In clause (c ) of Regulation 184 , in the last sentence , the words " in inches" shall be 
omitted ; 

( 103) for Regulation 185 , the following Regulation shall be substituted , namely : 

185. Circumferential and End seams of water tube Boilers.- - The suitability of circum 
ferential scams including the scam , joining ends to shells shall be varified by the following for 
mula = 
K XJ X (t-G ) 
w ls equal to or greater than WP......... 

.. ......... Eqn . (17) 
DXC 
Where K = 10 . 55 kg /cm for 41/47 kg /mm tensile plates ( 150 lbs/sq . in . for 26 /30 tons 

8q . in tensile plates 
- 11 . 04 kg /cm for 44 /50 .0 kg/ cm tensile plates (157 lbs /sq. in . for 28 /32 tons/ 

89 , in tensile plates ) 
For material of higher tensile strength see Reg . 271 and 340 & use 

permissible 85€88 
KO 

100 
WP the working pressure 
D - the diameter of shell, meagured inside the outer ring of plates 

-- Circumferential Joint eficiency calculated by Eqn , 2 or 3 . 

0 . 257 where the geams are made with 14p joints and are treble riveted , 
50 . 264 where the geams are made with le joints and are double riveted . 

= 0 . 300 where the saeams are made with bp joints and are single riveted , 
T Thickness of plato 

C 2016 cm (0 . 06 inch ). 
(104 ) In Regulation 186 , for the portion beginning with " Where W is the width of composl 
tion ... ... ... .. ." and ending with " be included in the compensating section " , the following portion 
shall be substituted , namely - 
Where W is the width of compensation ring measufod in the direction of the longitudinal 

axis of the boiler , 
L is the length of opening in shell measured in the direction of the longitudinal axis 

of the boiler , 
D is the diameter of rivet holes 
Tr is the thickness of compensation ring | 
Ts is the thickness of shell plate 
A is the area of one rivet hole 

N is the number of rivets on one side of the longitudinal line. 

When the rivcts are in double shear 1 . 875 timca ne single riyet section shall be allowed 
Parts of raised manhole mouth pieces within 102 mm ( fou , inches) of the shell shall, in addition 
to the ring be included in the compensating section . 

( 105) In Regulation 187, for the portion beginning with " Wherc d is . ..... ......" andrending 
with " Eqn . ( 22 )" , the following portion shall be substiluted , namely - 
Where d = maximum mcan effective diameter of uncompensated hole 

T - thickness of drum shell 
D - internal diameter of drum but not exceeding 1524 mm (60 in .) 
N - 76mm (3 in .) where B does not exceed 0 . 50 
– 76 mm VI (3 in .) VI- B in other cases - -Egn . (21) 

0 . 50 0 . 50 
Where . The required thickness of a scamless lnpierced shell 
B 

Bqn . (22 ) 


( 100) For regulation 188 , the following reputation shall be substituted , namely : 
188. Comploto homisphore without stays or other support mode of one or more platas and subject 

to internal pressure . - - The maximum working preasure shall be determined by the 
following formula - 

(t - C ) XS X I 
W . P . - - 

- . . .. .. Eqn . (23) 
70 XCXR 
Where W . P . is the working pressure, 

t is the thickness of the end plates , 
S is the minimum tensile breaking strength of the end plates or whatever strength 

is allowed for them , 
J is the least percentage of strength of the riveted joints of the plates forming the 

hemisphere or securing it to the cylindrical shell, 
R is the inner radius of curvature 
C for single riveting is 3 : 3 , 
C for double riveting is 2 . 9 , 

C for treble riveting is 2 . 83 . 
( 107 ) for clauses (a ), (b ) and (e) and the note below clause ( ) of Regulation 189 the follow 
ing clauses and note shall be substituted , namely . 

189 . Dished ends subject to internal pressure. (a ) For ungtayed ends of steam and water 

drums, tope of vertical boilers , etc ., when dished to partial shperical form the maxi 
mum working preogure shall be determined by the following formula : 

15 S (t-c) 


W .P . - 


OR 


. . . . . . . . . . Eqn . ( 24 ) 


Where W . P . is the working pressure, 

t is the thicknc88 of end plates , 
R is the inner radius of curvature of the end , which shall not exceed the exter 

nal diameter of the shell to which it ls attached , 
S is the minimum tensile breaking strength of plate or whatever is allowed for 

it . 

C = 0 . 08 cm (0 . 03 inch ). 
(0 ) The Inside radius of curvature at the flange shall be not less than 4 times the thickness 

of the end plate, and in no caso less than 64mm (21 inches) 
(c) When the end hag a manhole in it, the value of C is to be taken as 0 . 4 cm (0 . 156 inch .) 
( e ) The total depth of flange of manhole from the outer surface measured on the minor 

axis shall be at least equal to : 

TXW depth of flange . . . . Eqn . ( 25) 
Where T la the thickness of the plate and 

W is the minor axis of the hole . 
Note : -- The foregoing provisions shall not preclude the use of dished ends in compliance 

with Regs . 275 to 278 where pot fitted with an uptake. 
( 108 ) For regu ation 191 , the following regulation shall be substituted , namely : - - 
191 . Dished onds of Lancashire and Cornish type Boilers. ( a ) For dished ends of Lance 

shire and Cornish Boilers with external or internal flanges for furnaces formed in one 
piece , without stays and subject to Internal pressure , the maximum working pres 
gure shall be determined by the following formula : 
70R 

. . Eqn . ( 26 ) 
Where W .P . is the working pressure 

t is the thickness of the end plate 
R is the inner radius of curvature of the end which shall not exceed one and half 

times the external diameter of the shell to which it is attached , 
S is the minimum tensile breaking strength of the plate or whatever is allowed for 

it. 

C = 0 . 6 cm (0 . 25 inch ) 
(6 ) The Inside radius of curvature at the flange shall be not less than 4 times the thickness 

of the plate and in no case less than 89mm (3 - 1/ 2 inches) . 
( 109 ) In clause (6 ) of Regulation 192 , the words “ In inches " shall be omitted ; 
( 110 ) in Regulation 193 , ( ) for clause (a ), the following clause shall be substituted , namely : 
193 . Flat plates supportd by solid screwed stays, marginal seams or flangos . - (a ) For plain 

flat plates supported by solid screwed or rlveted marginal scams or flanges 
maximum working pressure shall be as follows : 
D C ( - ) 
" A17B . 

. . . Eqn . ( 28 ) 


W .P . . (t-C) 30 S 


In this formula and in those following in the succeeding regulations relating to " Flat 

Plates" unless otherwise specificd 
W .P . is the working pressure , 

T is the thickness of the flat plate , 
Ti is the thickness of the washers, strip , or doublingo employed , 
A 18 the horiontal pitch of stoys , 
B is the vertical pitch of the stays, 

- 0 . 08 cm (0 . 03 ) inch 
C is a co -efficient which varies in value with the method of fixing the stays and 

nature of the support, 
Where the plates are exposed to the direct impact of the flame the following values of 

C shall be reduced by 124 percent. 
C - 4319 kg /cm (61,440 lbs./sq . in .) for stays screwed into the plate with their 

ends rivcted over, 
C – 6 ,479 kg /cm (92 ,160 lbs ./eq. in .) for stays screwed into the plate and fitted 

with plus nuts on the outside , 
C - 7199 kg /cm (102,400 lbs./sq . in .) for stays passed through the plate and fitted 

with nuts inside and outside , 
C - 7919 kg /cm ( 112 ,640 lbs./sq . in .) for a riveted seam or flange in the flat plate 

securing it to the shell side plate , end plate, furnace or uptake . 
Where portions of plate ore supported by gtays or riveted seams or flanges having various 

values of gupport , the value of C , shall be taken as the mean of the poſats of support 
concerned . The support of a riveted seam shall be assumed to be at the line through 
the centres of rivets in the nearest row and of a flange at the commencement or cur 
vature . In the lotter cage, if the inner radius of curvature of the flange exceeds at 
times the thickness of the plate, the support shall be assumed to be a distance of 

2 times the thickness of the plate from the inncr side of the flange . 
( M ) in clause (b ), the words " In inches " shall be omitted ; 


(111) in Regulation 194 , for Equations (29 ), (30 ), (31) and (32 ), the following oquation , shell 
respectively be substituted , namely – 


Ai + B 


W .P .- ((t - 6 )* + 154 )... ...........Eqn .(29 ) 
Wherc C = 7199 kg/ cm ( 102 ,400 lbs/sq. in .) 

W .P. - [(t- G ) + .354, )....... .........Eqn. ( 30 ) 
Where C - 7 . 99 kg /cm ( 102,4001b8./89 . in ). 

W .P.- Ixt - C )*+*s$t," ........ .......Eqn.(31) 

C - 7199 kg /cm * ( 102, 400 lbs./sq. in ). 

W .P.- M i [(t – C.)*+ - 85 42"...................Eqn. ( 32) 
Where C = 7199 kg /cm (102 ,400 lbs./sq. in ). 
( 112 ) in Regulation 195, 
(1) for equation (33) and entrics below it in clause (a ), the following equation und entrios 
shall be substituted , namely : 

. . Eqn . (33 ) 
p 
Where P is the mean pitch of stay tubes supporting any portion of the plate (being the 

sum of the four sides of the quadrilateral divided by four), 
C - 5039 kg/cın (71,680 lbs./sq . in .) for stay tubes screwed and expanded into the 

plato and no nute fitted , 
C - 6119 kg /cm (87,040 lbs./eq . in .) for stay tubes screwed and expanded into : 

plate and fitted with auta . 


W .P . - C ( - 6 ). 


( it) for clause (d ), the following clause shall be substituted , namely : 
(d ) For the wide water spaces of tube plates between the nests of tubes and between the 

wing rows of tubes and shell, the maximum working pressure shall be : 


P . ALL Bolt- C ) 1 . 55t )....... .. ..........Eqo.( 34 ) 
Where, A - the horizontol pitch of stay tubes measured across the wide water space from 

centre to centre , 
B = the vertical pitch of stay tubes in the bounding rows measured from centre to 

centrc. 
C - 4319 kg/cm (61,440 lbs./eq . in .) for stay tubes screwed and expanded into tho 

tube plates and no nuts are fitted , 
C - 5759 kg /cm (81,920 lbs./sq . in .) for stay tubes screwed and expanded into the 

tube plates and fitted with nuts. 
C - 5039 kg /cm (71,680 lb ./kg . in .) for stay tubes screwed and expanded into the 

tube plates and nuts are fitted only to alternate stay tube, 
t is the thickness of the flat plate 
ty is the thickness of the washers, strips or doublings employed , 

C - 0 . 08 cm ( 0 .03 inch ). 
( 113) in Regulation 196 ,-- 
(1) for Equation (35) and entries below it in clause (a ), the following cquation shall be 

substituted , namely : 
WP . C (t - C ) 

Di . . . . . . . . . . Eqn . (35 ) 
Where D = the diameter of the largest circle which can be drawn passing through not less 

than three points of support viz . the centre linc of rivets or the commence 

ment of the curvature of flanging , whichever is applicablc , 
C - 7199 kg / cm * (102 ,400 lbs./sq. in .) for plates not exposed to flame, 
C - 6335 kg / cm ( 90 ,112 lbs./sq . in .) for plates exposed to flame, 

C - 08 cm (0. 03 inch ). 
(11) For clause (c) the following clause shall be substituted , namely :-- 
(c ) For the part of the end plate containing the manhole in Lançasliire boiler, the maxi 
mum working pressure shall be : 

сг 
W .P. - (A.- C.) + (12 - C1) | . ...... .... . Eqn , ( 36 ). 

DAL 
Where D is the diameter of the largest circle which cın be drawn enclosing the man 
hole and passing through the centres of the rivets in cnd platea connecting the shell 
and gusset angles and furnaces or to the commencement of the curvature of flanging , 
whichever is applicable. Where the circle passeg through only three of the possible 
five points of support mentioned , the remaining two shall be embraced within the 
circle , 
t is the thickness of the end plates, 
t, is the thickness of the base of the mouthpiece or flat ring . 
C = 6479 kg /cm (92 , 160 lbs ./sq . in .) where the manhole mouthpiece is eitlicr of mild 

or cast steel, and has a turned - in flange of a depth , measured from inside of end 
platc, of not less than four times the thickness of the end plate, and thickness not 

less than the thickness of the end plate . 
C . = 5039 kg /cm ( 71,680lb .jsg. În ,) where only a dat steel compensacing ring is fitted ; 

Cis to be taken as themean of the points of support through which circle passes in accor 
dance with Regulation 193 where there is no mouthpiece of flat ring and the end plate is flanged 
around the manhole to the depth required in Regulation 201, 

( 114 ) for clauses ( a ) and (b ) of Regulation 197 , the following clauses shall be substituted 
ngmely : 

197. Flat Crown places of Vertical boilets. - - (a ) For the flat crown plates of vertical boilers either 
with or without bolt stays , Equation (35 ) shall be used in determining the working pressure with 
C . 5759 kg / cm * (81, 920 lbs. /sq. in .) when the plates are not exposed to flame, and 5039 kg / cm 
( 71, 680 lbs./ sq . in .) when they arc exposed to flame. In this case Dig the diameter of the 
largest circle that can be drawn passing through the centres of the rivets or bolt stays when fitted , 


of the curvature of the flanging, whichever is applicable . Where bolt stays are fitted with 
Washers of the same thickn°88 as the plate securely rivetted thereto , the circle shall pass through 
the centres of thewasher rivets but where the Washers are not riveted or where none are fitted 
the circle shall pass through the centre ofthe stays . 

(b ) Where the crown plate is flanged the inside radius of curvature at the flange 811g ]l not 
be less than 4 times the thickness of the end plate , but in no cage less than 64mm (21 in .) , 
( 115 ) in Regulation 198, 
(1) in clause (a ), for the figures " 140 " and " 122 5" , the figures and abbreviat1008 " 10,078 

kg /cm ( 143 , 360 lbs. /sq . in .) " and " 8818 kg / cm ( 125 , 440 lbs. /sq . in . )" ghall 

respectively be substituted ; 
(* ) in clausc (b ), for the figures and abbreviation “ 21 in .” , the figures , abbreviations 

and brackets " 64 mm ( 2 in .)" shall be substituted ; 
( 116 ) for the second paragraph of Regulation 199 , the following paragraph shall be 
tubstituted namely : 

C ghall be taken as cqual to 5759 kg /cm (81,920lbs /sq . in .) and 5039 kg /cmº (71 ,680lbs/ sq . 

an .) for plates not exposed , and exposed , to flame respectively . The margin or pitch 
for such stiffening shall be measured from the contre line of riveta or commencement 
of curvature of bulb Provided it is notmorethan 51mm ( 2 inches ) from the centro 

linc of bulb ; 
( 117 ) in Regulation 200 , 
(1) for equation (37 ), the following equation shall be substituted , namely --- 
(width of margin ) .. W : = C (t- 1) 

. . . . . . Egn . (37) 

W . P . 
Where t - thickness 

W . P . = Working pressure. 
C = 867 kg /cm ( 12 ,330 lbs./sq m ) for plates cxposed to flame, 
C = 986 kg /cm® ( 14 ,018 Ihs /sq . in .) for platcs not exposed to flame. 
C + 0 08 cm (o o3 inch ). 
(11) in the last paragraph , for the figures and word " 13 inch " , tie ligurgs, abbreviations 

and bracket938 mm (1 $ in .)" shall be substituted ; 
(118) in Regulation 201, for Fquation ( 38) and the eztries below it , the following cquation shall 
be substituted , namely – 

" V T X W - depth of flange 
Where T - the thickness of the plate , and 

W = the minor axis of the hole ." , 
( 119 ) for Regulation 202 , the following Regulation shall be substituted , namely : 
202, Solid screwed stays - - For screu stays to Cumhusuion chamber and fitcboxcs and for 

longitudinal and cross stays , the maximum working pressure for the stays is to be cal 

culated from the appropriate ones the following two formulaci 
W .P. - C (D -- C1) 

. . . . Egi. 4 ) 
А 
WP - CD ;*_ .. . . . . . .. . . ... [ qn . ( 40 
Where W .P .- -the working pressure, 

D = the diameter of stays over thrcaris , 
De= thcdiameter of the body of stay atissmallest part, 
A thcarea supported by one stay [for area to be supported by stays near tubes in tirebox 

cubc plates of locotype boiler8 gec regulatos 193( e) ], 
Celooke/ cm ( 100lbs /sq , in ) for steel or special wrought iron screw stays to combus 

tion chamber or fireboxes , 
C . 607 kg /cm (8640 lbs ./sq . in .) foi steci longitudinal or cross stavs fitted with nuts, 
C - 330 kg /cın (4700 lbs./sq . in .) for copper screw stays to fircboxca, 
C - I 299 p.cm being the pitch of threads in cm . 
( 1 28 ) 

22 inches , N being the number of threads per inch 


orn 


Where stave are made with enlarged ends and the body of the stay is smaller in diameter 

than at the bottom of the thread , the working pressure shall be calculated from the 
second formula . 
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( 120) for clause (a ) of regulation 203 the following clause shall be substituted , ngmely :-- 
203 . Stresses in steal iointed stays. - ( a ) The section of least strength whether of stay , rivets , 

shackle or pin shall be used in calculating the working pressure for the stay . For 
parts in tension , stress of 6 .328 kg /mm ( 9 , 000 lbs ./ sq . in .) of net section shall be allow 

ed , and for parts in shear stress of 5 .624 kg /mm (8 ,000 lbs./sq. in .) of net section . 
( 121) for regulation 204, the following regulation shall be substituted , namely : 
204 . Stay tubes.--- For stay tubes , whether of wrought iron or steel, seamless or clectric 

resistance -welded or lapwelded , the maximum working pressure shall be calculated from 
the following formuia : 

W .P . (D - C )_ _ D ,“). . .. . .. . .. . .. . .. .Eqn . (41 ) 
Where D - the diameter of the tube over threads, 

D , the internal daimeter of the tube under the threads, 
C - 1 299 P cm , 1 being the pitch of thread in cm . 
I 28 

inch , N being the number of threads of stay per inch .) 
N 
C . - 415 kg/cm (5900 lbs./84 . in .) 
18 the area supported by 0113 stay Lube , measured from ccntrc to centre of stay tubes . 

When the area contains tubes or purts of tubes their aggregatcarca , calculated from their 
smallest external diameter ofbody when in tension and gmallesținternal diameter when 
in compression , shall be deducted from the area of the containing figure and the re 

mainder uscd 18 A in the formula , 
( 122 ) for regulation 207 , the following regulation shall be substituted , namely : 
207. Gusset srays. The maximum working pressure for guaict stays shall be calculated by 
the following formula : 

CC 
W . P . 2 . . . . Eq . (42 ) 


Where Co = 6331 kg /cm (9 ,000 lbs /sq . in .) and 
C , the co - efficient, is the number repesenting the least of the following : 

( 1) N , XA, 
(2 ) N , XA, X I 375 
(3 ) N , XA, XI 175 
( 4) N , XA 
(5) (G - ND ) (t- c ) X I 184 

(6) (G - D ) (t-c .) X1. 184 
N , N ,, N ,, N , D ,, D ,, D ., D , and Ay, Ag, Ag, An, are respectively the numbers , diameters 

and sectional areas of the rivers in the joints of each guggct stay , only rivets in 
the supported arco , to be considered effective, the order of the joints being ( I ) angles to 

end plate , ( 2 ) end plate angles to gusset, ( 3 ) shell angles to gusset , and ( 4 ) angles to ghell , 
C - 0 . 16 cm (or o o6 in . ) 
G is the depth of gugset plate measured through the lineof attaching it to the cad plate anglos , 
G , is the depth of fussct plate measured normal to the slant edge of plate through tho rivet 

nearest to the end plate in the joint attaching gusset plate to shell angles , 
t, is the thickness of gusset platc , 
A is the area of flat plate supported by the gugset stay which , in the case of Lancashire and 

Cornish boiler , shall be determined as follows : - - 
( 1 ) The margins allowed under flat plate regulations for shell and furnaces be marked on 

end plates and the lengths of the centre lines of guysets between them measured , also 
the distance between each pair of gugget lines from themiddle of the smallerin a direction 
normal to the greater . If L and Lybe the lengthsof two adjacent gusgetlines and if the 
distance between them be W the area contained by the gueset lines and the shell and 
fumace margin lines may be apportioned between the stays thus : 


+ 11) Portion of area apportioned to L linc gusset . . . . . Eqn . (43) 


W (3L4 + L ) 

C - Portion of arca apportioned to Liline gusset. .. ... .. Ego. (44 ) 


( ) he 

11 area on the other side of each gusset line shall except when of tria 
ngular form , be found in like manner and its amount added to that already found to 

form the total 
(c ) For the triangular portion in the wing spaces the area shall be taken as half the product 

of the length of gusset line into the perpendicular distance between it and the 

intersecting point where the marginal curves macet , 
( 123) For clause (b ) of regulation 208 , the following clause shall be substituted , namely : 
(6 ) Themaximum working pressure for the bolts or studs shall be calculated by the following 

formula 
W . P . NXC ( D - C ) . . . . . . Eqn. ( 45 ) 

A 
Where D is the diameter of bolt or stud over threads , 
N is the number ofbolts or studs securing the part , 
C - 1 .299 Pcm , P being the pitch of thread in cm , 
( 1. 28 /n inches, n being the number of threads per inch ). 
C = 330 kg/cm (4,700 lbs /sq . in .) for steel bolts or stude of 44 kg /mm (28 tons/sq .in .) 

minimum ultimate tensile stress where the diameter over thread is less than 19mm 

( in .) , 
C - 359 kg /cm : ( 5 , 100 lbs/ sq . in .) for steel bolts or studs of 47 kg /mo" (30 tons/ sq . in 

minimum ultimate tensile stress where the diameter over thread is less than 19mm 

( in .). 
C - 394 kg/ cm ( 5 , 600 lbs /sq . in .) for steelbolts or studs of 55 kg /mm (35 tons/sq . in .)min 

imum ultimate tensile stress where the diameter over thread is less than 19mm (1 in .). 
C - 394kg/ cm ( 5 ,600 lbs / sq . in .) for steelbolts or studs of 44 kg /mm (28 tong /sq. in .) 

minimum ultimate tensile stress where the diameter over thread is not less than 19mm 

(4 in .) and not greater than 22mm (7 /8 in .). 
C - 492 kg /cm . (7, 000 lbs/ 89 . in .) for steel bolts or stude of 44 kg/mm ( 28 tons/sq . in .) 

minimum ultimate tensile stress whicre the diameter over thread is greater than 22mm 
(7 /8 in .). When the material is iron , a reduction of 15 per cent shall be made in the 
working pressure as calculated by the formula . Als the area of thesurface supported 
by the bolts or studs. For jointed flanges , the area shall be taken to extend to midway 
between the pitch line of thebolts and the inner cdge of the flange by which the part 

is secured . 
( 124 ) in Regulation 209 , 
(1) for Equation 46 and entries below it in clauac (a ), the following shall be substituted , 

namely 

CX (P - D ) XC 
W . P . 4 

. . . . . Eqn . ( 46 ) 
L XP 
Where t is the thickness of the tube plate , 
P is the pitch of tubes ,measured horizontally wherc the tubes arc chain pitched and diagon 

ally where the tubes are zig - zag pitched and the diagonal pitch is less than the horizontal . 
D is the internal diameter of the plain tubes . 
I is the internal length of firebox or combustion chamber measured at top between tubo 

plate and firehole plate or back plate , or between tube plates in double ended boller 

with combustion chambers common to two opposite furnaces , 
C - 1969kg /cm " ( 28,000lbs/sq . in .) and 9845kg /cm ( 14 ,000lbs /sq. in .) for steeland copper 

respectively , 
Provided that the above formula shall not apply in thc case of fireboxca where the girders 

do not rest on the tube plate , or where the roof plate 18 stayed direct to the outer shell or 

to girders supported by the shell. 
( ii) For clause (b) the following clause shall be substituted , namely :- - 
(b ) Where girders rest on the side plates or the roof plate is go formed that the load is carried 
both by side and end plates , in no case shall the compressive stress on the plates excced 
9 . 845 kg /mm ( 14 , 000 lbs/sq . in . ) for steel or 4 . 922 kg /mm ( 7 ,000 lbs/ sq . in .) for 

copper. 
( 125 ) For regulation 211, the following regulation shall be substituted , namely : 
211, Minimum thickness and cross section . — To provide a secure attachment for plain tubes in 

the tube plates , the thickness and cross section of the place between the tube holes 
shall not be less than 3 


W . P . CXD 


Steel tube place , 
125 D + Co minimum thickness 

Where C = mm (0 . 2 inch ) . 
KD + Cy= minimim cross section 

. . . . Eqn . (47) 
where K - 4 - 3mm ( 0 . 17 inch ) . . . . . . . . . . .... . .. .. Eqn . (48) 

C1 = 16 t3mm (0 .025 sq . in .) 
Copper tube plate, 
2D + C = minimum thickness where 
C , = Iomm ( 0 . 4 inch ) . . . . . . . . . . . . . . . 

. . . . . . . . .. Eqn , (49 ) 
KD - C , a minimum cross section 
where K - 13 38 mm (0 527 in .) and 

Co = 169 67mm (0 - 263 sq . in ) . . . . . . . . , .... .. . .. .. Eqn . (50) 
D is the diameter of the tube at the part of attachment. 
Wherc the thickness and cross section of tube plate are less than theminimum the appropriate 

coefficient in Egn . ( SI) shall be reduced in proportion to the deficit. 
( 126 ) for clause ( u ) of regulation 212 , the following Clause shall be substituted , namely : 
212 . Holding power of Plain tubes. - ( a ) Where tube plates are not specially stayed in nests of 

tubes , the working pressure based on the holding power of the tubes shall not exceed 
that found by the following formula : 
A . . . . . 

• Ean . (SI) 
Where D = the diameter of tubcat the part of attachment to tubcplate . 

Az- the area of tube plate supported by cach tube which generally may be taken 

as the proxluct of the horizontal and vertical pitches of the tubca less the area 

of the tube itself. 
C - 83 . 9 kg per cm (470 lb per in .) of diameter of tubes for tubes expanded inco 

Parallel holes ill stcel or iron tube plates . 
C - 94 - 6 kg Per cm (530 lb per in .) of diameter of tubes, for tubes expanded into 

taper hiles in stcel or iron tube plates . 
For copper tube plates or copper or brass tubes the appropriate co -efficientshould be deducted 

20 per cent. 
(127 ) for Equation ( 52 ) in clause ( ) of Regulation 213 and the entries below it , the following 

shall be substituted , namely 
W . P . - 17 . 24 (t- C ) (P - D ) S 

70 RP 

? . . . .Eqn . (52) 
Where t is the thickness of the tube plate , 

P is the vertical pitch of tubes , 
D is the diameter of the tube holes, 
$ is the minimum tensile breaking strength of the tube plates or whatever is 

allowed for them , 
R is the radial distance of the centre of the outer row of the tubc holes from the axis 

of the shell, 

C = 0 . 16 cm (0 . 06 inch .) 
( 128 ) in Regulation 214 , for Equation (53) and the entries below it , the following shall be 

substituted , namely : 
D 33 . 3 ( t - C ) ES . . . . . Eqn . (53 ) 

70 D 
Where t = thickness of tube plate , 

E - Percentage efficiency of the longitudinal joint or the ligament between the 

tube holes whichever is less , 
S = Minimum Tensile streas of the tube plate or whatever is allowed for it 
D . - Inside diameter of the drum , 
C - 0 * 32 cm (0 - 125 Inch .) 


LONGITUDIHAL LINE 
EXAMPLE OF TUBE SPACING WITH PITCH OF 
HOLES EQUAL IN EVERY ROW . 

FIG . 10 


(129 ) For clauses (a ), (6 ) and (d ) of regulation 215 , the following clauses shall be substituted 
namely > 

215 . Efficiency of ligament. (a ) When a shell or drum is drilled for tubes in a line parallel 
to the exis of the shell or drum , the efficiency of the ligament between the tube holes shall be 
determined as follows : 

(a ) When a pitch of the tube holes on every row is cqual [as in Fig . (10 )], the formula is: 
pod 
— = efficiency of ligament. . . .. . (Eqn . 54 ). 

P 
Where P = pitch of tube holes , 

d = diameter of tubc holes 
The pitch of tube holes shall be measured on the flat place before rolling or on the nicdian 

line after rolling. 
Example . — Pitch of tube holes in the drum as shown in Fig . 10 = 5 . 25 Diameter of tube 

3 . 25 Diameter of tube holes 3 . 281 . 
P - d 5 . 25 – 3 . 281 

- = 0•375 efficiency of ligament 
P 

5 . 25 
Example. — Spacing shown in Figure 11. 
Diameter of tube holes = 3 . 281 . 
p -nd 12 -2X3 . 281 

= 453 

12 
(h) When the pitch of tube holes on any row is unequal (as in Figs . II and 12 ) , 

the formula is : 
P -nd 

cfficiency of ligament . .. . ...Eqn . (55). 
Where P - unit length of ligament, 

- number of tube holes in length “ P " . 

d - diameter of tube holes, 
Example .-- Spacing shown in Fig . 12 . Diameter of tube holes = 3 - 281. 
p -nd 29 . 25 - 5 . 3 . 281 

= 0 - 439 , efficiency of ligament. 
29 25 
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LONGITUDINAL LINE 


EXAMPLE OF TUBE SPACING WITH PITCH OF 
WOLES EQUAL IN EVERY SECOND ROW . 

FIG . 11 . 
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LONGITUDINAL Line 
EXAMPLE OF TUBL SPACING WITH PITCH OF HOLLS 
VARYING IN EVERY SECOND AND THIRD ROW . 

FIG . 12 . 
( 2 ) When a ghell or drum is drilled for tube 9o as to form diagonal ligaments as shown if 

Fig . 13 , the efficiency of these ligaments shall be that given by the diagram in Fig . u 
In this diagramaſthe abscissas are and the ordinates 


Where 


pl 
d 


Do longitudinal pitch of tube holes , or distance between centres of tubes in a long 

tudinal frow , 
Ediagonal pitch of tube holes , 
= diameter of tube holes, 


o 


have some 


LONGITUDINAL LINE . 
EXAMPLE OF TUBE SPACING WITH TUBE HOLLES 

OM DIAGONAL LINES . 

FIG . 13 


. pl 


To use the diagrama in Fig . 14 , the values of p /d and are computed and the efficiency for 
the corresponding points is read off from the diagram . Should the point fall above the curve of 
aqual efficiency for the diagonal and longitudinal Ligaments , the longitudinal ligaments will be the 
werker , in which case the efficiency is computed from the following formula : 

Wp-d 


P 


Euample ( 1) Dlagonal pitch of tube holce in dram as phown in Fig . 13 . 

* 6 . 42 . 
Diameter of tube holes 4 .031 . 

Longitudinal pitch of tube holes 11°5 . 
p S II 

p 6 42 

2 . 853 , E 6 0°558 . 
d 4 - 03IP 11 5 
The point corresponding to thesc values is shown at A on the diagram in Fig . 14 and the 
Corresponding efficlency la 35 - 3 per cent. As the point falls below the curve of equal efficiency 
for the diagonel and longitudioul ligaments , the diagonal Ugament is the weaker. 


Ium 


w of tube . c . in crum 

. . 6 . 547 
Diameter of tube holes . . . . . . . 4 . 0156 
longitudinal pitch of tube holes . . . . . 7 .0 
7 

pi 6 . 547 
= I143 , - = - - 00 : 935 
4 0156 

P7 
The point corresponding to these values is shown at B on the diagram in Fig . 14 and it will 
be seen that it falls above the line of equal efficiency for the diagonal and longitudinal ligaments 
in which case the efficiency is computed from formula (1 ) 

Applying formula (1), we have 
7 - 4 . 0156 

0 . 426 efficiency of ligaments, or 42 . 6 per cent, 


For holes placed longitudinally along a drum but which do not come in a straight Upe , the 
above rules for calculating efficiency shall hold , except that the equivalent longitudinal width of a 
diagonal ligament shall be used , to obtain the equivalent width the longitudinal pitch of the two 
holes having a diagonal ligament shall be multiplied by the efficiency of the diagonal ligament 
The cfficiency to be used for the diagonal ligament given in Fig . 15 . 

(130 ) For regulation 218 , the following regulation shall be subsituted , namely : 

218. Stoel and Wrought Iron Tubos . - (a ) The maxlum working pressure for the tube shull 
be : 

C (t- C ) 
W . P . a . 

. . . . . . . . . . . Eqn . (56) 


be : 218. Sicer regulation 218, blasonal lig 


D 


Where t the thickness of the tubes , 

D - the external diameter of the tubes 
C = 703 kg /cm ( 10 ,000 lbs./sq. in ). 

C = 0 . 16 cm (0 .06 inch ). 
( ) No tube shall be less than 2 .64 mm (0 . 104 in .) thick . 
( 131) For regulation 219 , the following regulation shall be substituted namely : 
1 219 . Brass and Copper Tubes. The thickness of tapered bragg and copper smoke tubes 
for locomotive boilers shell , in the case of tubes of an external diameter of 38 mm ( it in .) to 48mm 
( 1 7 /8 in .) inclusive, be not less than 2 - 64 mm (0 . 104 in .) at the smoke box end and 3 . 25 mm 
( 0 . 128 in .) at the other end ; in the case of tubes of an external diameter of sitam ( 2 in . ) to 6mm 
12 . 3 / 8 Mn . ) inclusive, the thickness at the smoke box and shall not be less than 2 . 9 mm (0 - 116 in .) 
andfat the other and not less than 3 .6 mm ( 0 - 144 in .) 

(132) In Regulation 220 , for Equations (57 ) and (58 ) and the entries below them , the following 
Equations and entries shall be substituted , namely :- - 
C (t - C .) (t- C ) 

. . . . . Eqn. (57) 
WP. - X - 

X 
D (L + Cg) ( L - C ) 


WP. 


X [320 (t-C ) -L ] 


. 


. 


. 


. 


. Eqn . (58 ) 


Where D - the external diameter of the furnace or chamber top or bottom . 

the thickness of the furnace plate , 
L = the length of the furnace or other part measured between points of substantial 

gupport i.e , centres of rows of rivets in end geams or commencement of cur 
vature of flange , whichever is applicable. 
1 ,04392 kg/ cm or ( 14 , 84 ,800 lbs) sq . in ) where the longitudinal scams of steel 
furnaces are welded and 93, 593 kg / cm or ( 13,31, 200 lbs/eq . in .) where they 
are riveted . 
52 , 196 kg/ cm ( 7 ,42 ,400 lbs./eq . in .) where the longitudinal seams of circular 
copper fire boxes or furDACC8 are titted with double butt straps and 46 ,796 

kg /cın or 6 , 65 ,600 lbs / sq . In where they are lapped , 
Ci 20 .88 cm (0 .03 in.) 

60 . 96 cm . ( 24 in . ) 
- 3 . 5 kg /cm or ( 50 lbs, 89 . in .) where longitudinal sams of steel furnaces are 

welded and 3 . 2 kg/ cm or (45 lbs /eq . in .) where they are riveted . 
C 1 . 75 kg / cm or ( 25 . lbs /aq , in ) where the longitudinal scams of circular cop 

per fireboxes or furnaces are fitted with double butt traps and 1 . 58 kg / cmor 
(22 * 5 lbs/sq. in .) where they are lapped . 


C2 


C3 


( 133 ) In Regulation 221, for Equation (59 ) and the entries below it , the following Equation 
and entries shall be substituted , namely : 


W .P . - - - 


-- C ) 


. 


. 


. 


. 


. 


. Egn . 69) 


D 


Where D is the least external diametermeasured at the bottom of corrugations on the 

water side , 
t is the thickness of the furnace plate measured at the bottom of the corrugation 

or chamber , 
C 1080 kg /cm ( 15360 lbs/sq . in ) for the Fox , Morrison , Deighton , Purves , and 

other similar furnaces and 1147 kg /cmn " ( 16320 lbs/sq. in . for the Leeds 

Forge Bulb Suspension Furnace.) 

C = 0 . 08 cm (0 .03 inch .) 
( 134 ) In Regulation 222, for the figures and abbreviation " 3/4 in " the figures , abbreviations 
and brackets “ 19 mm (3 /4 in .) " shall be substituted , 

( 135) In Regulation 223, for Equation (60 ) and the entries below it , the following shall be 
substituted , namely 

C (t - C ) 
W . P . - 

. . . . . Eqa . (60 ) 
R 
Where t is the thickness of the top plate , 

R is the outer radius of curvature of the furnace , 
C - 619 kg/cm or 8800 lbs/ sq . in . , 

C1 = 0 . 08 cm ( 0 . 03 in .) 
(136 ) In Regulation 224, for Equation (61 ) and entries below it , the following Equation and 
entrics shall be substituted , namely ; 

C (t- C ) 
W . P . 

. . . . Eqn . (61 ) 
Where t is the thickness of the fire box plate . 
D is the mean ofthe external diameters of firebox measured over the plain part of each 

end at commencement of curvature of flange , 
C = 877 kg / cm (12480 lbs./sq. in .) 

C - 0 - 08 cm (0 . 03 in .) 
( 137 ) In Regulation 225 , for Equation (62) and entries below it , the following Bquation 
und entries shall be substituted , namely : 

C (t-C1) 
W . P . 

. . . . . . . Eqn . (62) 
D ( D - 1) .) 
War: C = 17,777 kg c.n (1, 43,360 163/34 . in .) 

C DO 08 cm (0 . 03 in . ) 
t is the thickness of the joggled firebox plate or ogee ring . 
D is the insidc diameter of boiler shell . : 
D , is the outside diameter of the joggled Arcbox at the commencement of the curvature 

above jogol- d part of the outside diameter of the firebox where it joins the ogee 

ring. 
( 138 ) In regulation 226 (i) for equation (63) and entries below it the following equation 
und entries shall be substituted , namely :-- 
W P _ C (E- C .) x (L + W ) 

. . .. . . .. . Egn , (63) 
LXW (W - W .) 
Where t is the thickness of the joggled firebox side plates or fire hole plats (whichever 

is less ), or ogee ring , 
L is the length of firebox casing mcasured between the water sides of front 

end plate and saddle plate at the foundations scam , 
W is the width of Arcbox casing measured between the water sides of casing 

side platce at the foundation scam , 
W , is the width of firebox measured between the water sides of the firobox 

gide plates at the commencement of curvature above joggled part or where 
it joins the ogee ring , 
C - 5040 kg/ cm (71680 lbs /sq . in .) 
C - 0 . 08 cm (0 . 03 in .) 


W . P . - Ct- C1) 


(11 ) delete the words " In square inches " . 

( 139) In regulation 227, for cquation (64 ) and antrics below it the following equation and . 
entries shall be substituted , namely : 

. . .. .. Eqn. (64) 
D 
Where W .P . - Working pressure, 

t minimum thickness, 
D = the internal diameter of the cross tubes , 
C - 450 kg / cm (6 ,400 lbs/aq . in .) 

C1 + 0 . 56 cm (0 . 218 in .) 
( 140 ) (i) In regulation 229, for equation (65) and cotries below it the following cqua 
tion and entries shall be substituted , namely 
W . P . CxSxTxD 

. ..... .... Eqn . (65) 
L XY 
Where W . P . - Working pressure 

S = Minimum tensile stress of the material, 
T - Total thicknces of the stay . 
D - Depth of the girder stay , 
L - Length of girder stay mcasured between the inside of the tube plate and 

the firchole plate , 
or between the inside of the side plates, according to the method of 

support. 
Y - Pitch of girder stays . 

C - 0 . 314 for steel plates or steel forgings and 0 . 271 for steel castings. 
(11) In clause (b ) for the figures, abbreviations and words “ 14 , 000 lbs. per square inch " , 

the figures, abbreviations, brackets and words " 9 , 843 kg/mm ( 14 ,000 lbs, per 

square inch )" shall be substituted . 
( 141) lo regulation 230 for cquations (66) and (67 ) and entries below them the followiog 
cquations and entries shøll be substituted , namely — 

C (t- C xH 
W . P . - - 

. . . . . . . . .Ean . (66 ) 
WXL XVWIIL 

C ,(E- - C ) X ( W + VW + L ) 
W . P . 

. . . . . . . . . . . Eqn . (67) 
WixL 
Where t is the thickness of the roof plate , 

H is the beight of the corrugation the highest part measured perpendicularly 

on one side of the plate , 
W is the width of the roof plate between the flat of side plates at top less the inner 

radius of curvature of corner of roof and side platc i. . W + radius . internal 
width of firebox at top , 
L is the length of the roof plate between centre lines of rivetu , 
C - 56246 kg / cm (80 % 10 % /1b8/9q . in .) 
C = 0 . 8 cm (0 . 03 in .) 

c ; - 3960 kg/cm : (56,320 lbs/sq . in .) 
(142 ) In regulation 231, for equations (68) & (69 ) and entries below them the following: 
equations and catries shall be substituted , namely : 

C (t - C ) 
W .PG - X 

. . . . . . . . . . . . . . . . . . Eqo . (68 ) 
RL+ C , 
W .P.- - x [320 (t – C ) -- L ].. .. . .. .. .. ...... ... .. . Eqo. (69) 

R 
Where tº is the thickness of the corrugated plate , 

L is the length of the roof plate between contre lincs of rivets , 
Rts the external radlus of the side corrugations at the middle of the length , 
C 26 , 134 kg / cm ( 371,710 lbs/sq . in .) where the roof and side platea une 

In one piece and 23, 398 kg /cm ( 3 ,32 ,800 lbs /sq . in ). when they are riveted , 
C - 0 . 08 cm (0 . 03 in .) 
C = 60 96 cm (24 in .) 
C - 0 .875 kg /cm ( 12 . 5 lbs /sq . in .) where the roof and elde plates are in one 

piece ind 0 . 73 kg / cm ( 11 . 25 Ibu/ sq . in .) where they ut riveted . 


& 


( 143 ) Io regulation 232 , for equations ( 70 ) & (71) and entries below them the folloy 
equations and entries shall be gubstituted , namely ; - . 

Ct- C ) 
W . P . - - 

. . . . . . . . .Eqn . (70 ) 
R 

C , (tix ) 
W . P . - - 

... . . .. . . . . Eqn . (71) 


Where t is the thickness of roof plate before corrugations are formed , 

t, is the thickness of side plates of firebox to which roof plate is attached , 
Rothc radius of transverse curvature or chamber of middle part of corrugation 

measured from the bottom of corrugation on watergide, 
W . the width of firebox measured over watersides of side plates at the scans 

attaching them to roof plate , 
C + 540 kg / cm (7,680 lbs/eq . in .) 
C - 0 - 24 cm (0 . 09 in .) 
Cp 1969 kg /cmº ( 28 ,000 lbs/eq . in .) 

C - 0 .08 cm (0. 03 in .) 
( 144 ) In regulation 234 , 
(i) in clause (b ), for the figures and abbreviation " 2 inches" , the figures abbreviations and 

brackets " SI mm ( 2 in . )" shall be substituted ; 
( 145) In regulation 240 , for clauses (c ), ( d ) and (e), the following clauşes shall respectively 
be substituted , namely : 

Tensile Test , - The ultimate tensile stress and minimum elongation shall be 
gbow in Table below : 
ULTIMATE TENSILE STRESS AND MINIMUM ELONGATION FOR SEAMLESS 

FORGED DRUMS 
Ultimate tensile stress 

Minimum Elongation 
Kg/mm 

Tons /sq . in . 

Per cent 
44 - 50 

28 - 32 
50- 56 

32 – 36 

21 
54 - 60 

34 - 38 


25 


19 


Should a tensile test piece break outside the middle half of the test gauge length the 
test may be discarded and another test be made of the same drum . 

Bend test piocas.- Bend test picces shall be of rectangular section 25 mm ( 1 in .) wide 
by 19mm ( 1 in .) thick. The edges shall be rounded to a radius of 1 . 6 mm ( 1 / 16 in .). The test 
pieces shall be bent over the thinner section , 

w Band Tests. - The test pieces shall , when cold , be capable of being bent without 
fracture , through an angle of 180°, the internal radíus of the bend being not greater than that 
pecific in table below : - - 


Ultimate tensile stress 


Internal radius of bend 


Tons sq . 10 . 


mm 


Kg/mm 
Upto 50 


inch . 
3 / 8 


Upto 32 


10 


Above 32 and upto 36 


Above 50 & 
upto 56 


13 


Above 56 & upto 60 


Above 36 and upto 38 


( 146) for regulation 246 , the following Regulation shall be substituted , namely : 

246 . Strol Castings. - Steel castings for pressure part shall comply with Regulations 73 to 
to [ 45 to 55 Kg/mm (28 - 35 tons/eq . in )]. 


(147 ) In Regulation . 255 . for the figures and abbreviation " + in ," , the figures , ebbreviation 
and brackets " 30 mm (+ in .)" shall be substituted ; 

( 148 ) For the table in regulation 256 , the following table shall be substituted , namely : 


Nominal internal diameter of drum 


Percentage of nominal 
internal diameter 


Upto and including 914 mm ( 36 inches ) 
Over 914 mm upto and including 1143 mm ( 45 inches ) 
Over 1143 mm ( 45 inches) . 


, 
. 
. 


0 . 375 
0 . 350 
0 . 300 


( 149) in Regulation 258 , 
(i) in clause (b ), for the figures and abbreviation " 1/32 in ." , the figures, abbreviation : 

and brackets " 0 - 8 mm ( 1/ 32 in .)" shall be substituted ; 
( 11 ) for thc Figure 16 and Figure 17 and the entries below them , the following sbalki 

be substituted , namely 


40 . 4b. 


TMIS PDATION TO 

& TAMED DA 
MOS12LE & Tests 


STRIA 


NOI MORUTHAM SMML APART. 


5 . 


44 . 45. 


Inn 


1 . TENSILE TEST FOR JOINT 
2 . TEXSILE TEST FOA ALL WELD METAL 
3 . VEND TEST OUTER AND INNGQ SUA FACES OF PLATE ATWEL 
4 . a . I2OD IMPACT TEST, OUTER SURFACE OF PLATE 

b . 1200 IMPACT TEST , INNLA SURFACE OF PLATE 
MICRO AND MACRO SPLCIMEN 
WHERE C : 13 MA . Vain .) . 
DETAILS OF TEST PLATES 

FIG . 16 . 


5 


h 


11 


1 


DISCSRD 


IS DOETIEN 19 
BE RETAINED FOR 
POSSIBLE REMESTS 


THUS PORTION TO 
BE RETAINED FOR 
POSSIBLE QETESTS . 


48 
TFT 


NOT MORE THAN 
5 MM . APART 


10 : 

11 

A 
$ 4b. 40 . 

2 . 3 3. 
1 . TENSILE TL5T FOR JOINT 
2 .TENSILE TEST FOL ALL WELD METAL 
3 . BEND TEST OUTER AND INWER SURFACES OF PLATE (AT WELD ) 
4 . a . 1200 IMPACT TEST , OUTER SURFACE OF PLATE , 

b . IZOD IMPACT TEST, INNER SURFACE OF DLATE . 
5 . MICRO AND MACRO SPECIMEN . 
WHEREC : 13 MM . ( 1/2 IN . ) 
DETAILS OF TEST PLATES 

FIG . 17 


( 150 ) in Regulation 259, – 
(1) for the entries below Fig . 18 , the following entries shall be substituted , namely : 

T = Thickness of plate , 
b - Breadth of test piece : 

Specimen 1 , Not less than T and in no case less than 38 mm (it in .) 

Specimen 14. - T xb not less than 967 . 74 mm (1 } sq . in .) 
W Width of weld groove. 
P - Parallel length , minimum = 3XW 

1x Radius at shoulder, minimum - 13mm ( itn .) 
(ü ) for the table under Fig . 19 the following table shall be substituted , namely : 


Diameter 


Cro98 -sectional 

area A 


Gauge length 


Parallel length 
P minimum 


Radius at 
shoulder 
Rminimum 


mm 


mm 


sq . in . 


mm 


in . 


mm 


in . 


mm 


in , 


2 . 82 


20 : 27 
14 - 32 
12 - 83 


0 . 798 
0 . 564 
0 .505 


322 .60 0 . 50000 
161 - 30 0 - 2500 
129 . 04 0 . 20 


71 .63 
51 - 00 
45 . 47 


80 . 77 
57 . 15 
SI : 05 


3 . 18 
2 . 25 
2 . 01 


17 . 78 
I2 . 7 
II. 43 


0 : 70 
0 - 50 
0 . 45 


2 . 00 
1 . 79 
1 . 70 
I 60 


5 :57 


I . 91 


12 : 17 
II. 48 
II. 10 


0 :479 
0 . 452 
0 :437 


116 . 13 
103 . 23 
96 . 77 ] 


0 - 18 
0 . 16 
0 . 15 


43 . 18 
40 . 64 
39 37 


45 - 72 
44 . 20 


10 .67 
IO 16 
991 


T . 80 
1 . 74 


1 : 55 


0 - 42 
0 . 40 
0 . 39 


10 . 76 
IO : 13 
9 .07 


0 - 424 
0 - 399 
0 . 357 


91 . 09 
80 .65 
64 . 52 


O . 1412 
0 . 1250 
O 1000 


38 . 0 
35 -81 


1 . 50 
1 . 41 
1 . 26 


42 - 93 
40 - 13 
36 . 07 


I 69 
1 : 58 


8 .89 
7 .87 


0 - 37 
0 : 35 
0 - 31 


32 . 00 


1 . 42 


( 151 ) in Regulation 261, – 
(i) in clause (b ) , for the figures and abbreviations " 17 in ." wherever they occur, the 

figures and abbreviations " 32 mm ( 11 in .)” shall be gubstituted ; 
( ii ) for Fig . 20 , the following Figure shall be substituted , namely : 


OUTER SURFACE 


Cont 


- 


- 


- 


- 


- 


- 


- 


SPECIMEN 
LOISGARD 

HORMAL BEND SPECIMEN - A 


Com 


cort 


FIILI ILE 
} SPECIMEN 

INNER SURFACE 
REVERSE BEND SPESIMEN : B . 

OUTER SURFACE 


y c, 


la 


NORMAL BEND 


KORNAL BEND 

cu - - - 


- - - - - - 


D 


Icoat 
TCort 


[ 


REVERSE DEND 

IWWER SURFACE 
BOTH SPECIMENS CUT FROM SINGLE PIECE 

OF PLATE C 


t 2 THICKNESS 

OF SPECIMEN 


A 3xt 
CENTRES ROUNDED TO RADIUS 
NOT EXCEEDING 110xt 


5 - 2xt . 


SURFACE OF WELD IN TEMSION 
SPECIMEN OF BEND TEST 


WHERE C : 32 MM 


WHERE C : 48 MM 


TAIN ) 


FIG . 20 


( 152 ) in Regulation 262, for the figures and abbreviations " 1 / 16 in ." and " 1 /8 In ," the 

figures, abbreviations and brackets " ] . 6 mm ( 1 / 16 in .)" and " 3 mm ( 1 /8 in .)" shell 

respectively be substituted ; 
(153 ) for Regulation 263, the following Regulation shall be substituted , namely, — 

263. Ixon Immacr Tests. The dimensions of the two specimens shall be la accordance with 
Fig . 21, specimens 48 and 45 . 

Onc specimen shall have the notch cut at the middle of the outer surface of the weld and tho 
other at the middle of the inner surface of the weld . 

The tests shall show a minimum Izod Impact test valuc of 2 . 79 kg. meters (20 t . lbs.) 

( 154 ) in Regulation 264, in clauge (c ), for the figures and abbreviations " 20 ft . Ibt. " , the 
figures , abbreviations , word and brackets " 277 kg , meters (20 ft. lbs ./ shall be substituted ; 
(155) in Regulation 265 , in clause (a ), for the words " half -an - inch " , the figure , abbreviation , 

brackets and word " 13 mm ( lach ) " shall be substituted ; 


1 


(156 ) in Regulation 270 , 

( ) for clauscs (a ), (b ) and (c ), the following clauses shall be substituted , namely : - 
270 . Shells of steam and water drums. - (a ) The working pregsure shall be determined by the 
following formula : 

2fE (T - C ) 
W . P . = 

- . . . . . . Eqn , (72 ) 

D + ( T - C ) 
Where T Thickness 

D - Maximum internal diameter 
W .P . - Working pressure 
f = Permissiblc working sticos at working metal temperatUTC ( sce reg. 271). 
E Efficiency of ligamente between tube holes or other openings in ghe]] 

or of longitudinal joints (expressed as a fraction ) whichever applics . 

0 08 cm (0 .03 in .) 
In the particulat case of an urpierced wayfer plate of fusion welded dirn F - jard f 
permissible STICEF or butt weld from the table in Reg . 271 , Column B . 

(6 ) Irrespective of the thickres obtaired ty ite vse of the foregoirg formula , " T " shall rot 
be less than : 
(1) For tube plates (where thic tubes are expanded therein ) the thickness shall be at lcast 

guch as to allow a minimum parallel belt width of tube scat of 10 mm ( 3 /8 in .) this 

scating to be measured as explained below , 
(11) All tubes shall be carefully expanded into the holes in the tube plateg . The tubes ghall 

be belled or beaded to resist withdrawal and If belled they shall project through the 

Parallel tube scat at least 6mm ( 1 / 4 in .) 
( ) The Belling shall be as shown in the table below :- - 

TABLE 


- 


- - - - 


- 


- 


- 


Outgide diameter of tube 


Amount of diameter of belling 
over diameter of the tube holo 


Up to and Including 38 mm ( 1 - 1 /2 in .) 
Over 38 mm upto and including 51 mm (2 in .) 
Over 51 mm upto and including 82 mm (3 - 1 / 4 in . ) 
Over 82 mm upto and including 102 mm ( 4 in .) . 1 


, 
, 


. 


2 4 mm (3 / 32 in .) 
3 . 2 mm 4 /32 in . ) 
4 . 0 nm 532 in .) 
4 . 8 mm (6 / 32 in .) 


. 


( 11 ) in clause ( d ), for the figures and abbreviation8 " 1 /2 in " the figures , abbreviation , and 

brackets " 13mm ( 1 / 2 in .)" shall be substituted ; 
( 111 ) in clavec (c), for the figures and abbreviation " 3 /8 in ." , the figures , abbreviations and 

brackets " 19 mm ( 3 /8 in .)" shall be substituted ; 


(157 ) In Regulation 271, 
(1) in clause (a ) and (b ), for the figures , symbols and abbreviations " 50°F " , the figures , 

symbols , abbreviations and brackets " 28°C (50°F )" shall be substituted ; 
( 11) in the Note , for the figurce , symbol and abbreviations " 700°F " , the figures, symbole 

abbreviations and brackets " 371°C (700°F ) " shall be substituted ; 
( 158) in Regulation 273 , in cleusck (a ), (b ) and (c ), the words and brackets " in inches " . in 
squirc inches " , in ( inches ) " , " in pounds inches " and in pound per square inch " wherever they 
occur shall be omitted . 

( 159) in Rogulation 275, for the figures and words " 2 - 1 /2 inches " , the figure , abbreviation , 
und brackets " 64 mm (2 - 1/2 in .)” shall be substituted ; 

( 160 ) for Regulation 277 , the following Regulation shall be substituted , namely : 

247. End , late with man hole : When an cpd plate has a fledged - in -manhole the depth of the 
dange forming the access opening measured from the outer surface of the plate at the minor axo 
of the opening shall be not less than : 

TX . .. . .. . . Eqn . (73 ) 
Where T Thickness of end plate 

W Minor axig of the manhole 
Note : — The corner rudiun of the manhole flanger shall be not 100 than 25mm (in ) 
See fig . 23 ). 


(161) fn Regulation 279 , in clause (a ), 
() for the figures and abbreviations " 4 in ." and " 3 in ." , the figures , ebbreviation and 

brackets " 102mm ( 4 in .) " and " 76 mm (3 in . ) " shall respectively be substituted 
( it) for the Fig . 25B , the following Figure shall be substituted , namely : 


COX STAND DIPE OR DRAWN THICKNES DETERMINED BY EQUATION 

- w USING C : 175 ) : 65 . 

WHEN BUTT WELDED US : 95 


WHEN SEAMLESS PLUS THICKNESS 
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95 . - PLA 


L 


OPENING SHELL ITS + C www 


COMPENSATED 
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WHERE C : 16 MM . (3 IN .) 

ci : 102 MM . ( 41N .) . 
NOTE: - AREAY TO BE NOT LESS THAN AREA X 9 
COMPENSATION FOR WELDED STANDPIPES , AREA TO BE 
COMPEMSATED AND CORRESSPOHDING AREA A LLOWASLE 

FOR COMPENSATION 

FIG 25 B . 
(ii) for the figo, 24 - A , 24 - B , 24 - C , 24 - D , - 26 - A , 26 - B , 26 - C , 26 - D , 26 - E , 27- A and 27- B 

the following Figurce shall be substituted , namely : 
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FIG . 24 C 
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FIG . 24 . D . 
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FOR WELDING . 


BORE 


C. RADMILA 


40 DEG APPROX . 
WWERE C : 6 MM SVIN .) . 


či : 3 mm 


es 


WELDED IN STANDDIPE OR BRANCH 

FIG . 26 . 0 


20 DEG . MIN . 


AMPLY 


BORE 


THIS LINE SHOULD AMPLY 
CLEAR FLANGE OF ORANCH . 
PISE OR ANY OTHER OBST 
RUCTION IN ORDER TO 
GIVE CONVENIENT ACCESS 
FOR WELDING 


RADMIN 


CIMAX 


WHLRE 


C : 6 MM 
CI : 3 MM 


4414 . ) . 


d. ) . 


WELDED IN STAND PIPE OR BAANCH 
THIS TYPE OF WOLO NOT RECOMALENDED WHERE 
TM INSIDE OF HEADER OR DRUM IS ACCE $ 51 ", L5 

FOR WELDING . 


( FIG . 26 . E. ) 


I 


AMOUNT OF BRANCH BODY REMOVED BY MACHINING ; MUST BE 
SUPFICIENT TO REMOVE BOTTOM PORTION OF WELD 
BRANCH 

FINISHED BORE 
OF BRANCH 


- INITIAL SOAL 
OF GAAN GH 


NC 
RAD . 


PILOT HOU 
SIN HEADER 


| PART LONGITUDINAL 
1 SECTION THAOUGH 
HEADER E BRANCH 


HEADER 


cu 


WHERE . C 6 MM . 

CI : 3 MM 400. ) 
BRANCH WELDED ON HEADER WITH INTERNAL MACHINING . 

( FIG . 27 A . ) 


235 . 


] 


11 


BRANCH 


CIRCUMFLRINTIAL WLLOING 
BY ELECTRIC FUSION 
WILOING PROCESS 


SION 


kirad 


MIM 


BASL RUN OXY - ACETYLENG 
WELDING FROM OUTI SIDE 


BALDING 
E 


281B 


MIN 


AD MIN 


MAKE UP RING 


CI RAD 

MIN . 


GIRADA 
MIN YA 

AL-WELDED FROM INSIDE 
-1 /4E GROUND OFF FLUSH 


TOART LONGITUDINAL 

Let ON THдо 6ң 
HEAOLO E SQANCH 


HEADER 


WHERE c : 10 MM (3 /8 in . ) . 

ci : 6 MM . ( 14 IN ) , 
ca 15 MM . 

IN . ) . 
BRANCH WITH MAKE- UP RING WELDED ON HEADER . 

(FIG . 27 . 8 ) 
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( 162 ) in Regulation 281, for the figures and abbreviations “ 3 /4 in ," and " 200 8q . ft ." , the 
figures , abbreviations, brackets and words " 19 mm ( 3 / 4 in . )" and " 18 . 8 square meters ( 2008q . ft.) " 
shall respectively be substituted ; 


( 163) in Regulation 282 , 
(*) in clause ( a), for sub - clauses (i) and (iv ) , the following sub -clauses shall respectively 

be substituted , namely : 
) Steel castings shall comply with 44 kg /mm . (28 tonsper sq . in .Grade A ) See regula 

tions 73 to 80 . 
iv ) Bronze castings shall have tensile brcaking strength of not lcss than 25 kg/mm ( 16 

tons/ sq . in . ) with an elongation of not less than 80 per cent measured on gtandard 
test picce C . 


( 11 ) for clauses (b ) and (c), the following clauges shall be substituted , namely : 
(b ) Limits of Cast Iron . - Cast iron shall not be used for:-- 

(9) Temperatures above 204°C ( 400°F ) 
( ii ) Steam pressures exceeding 11: 25 kg/cm ( 160 lbs/sq . in .) 
iii ) Feed valves and scum valves directly attached to boilers for pressures above 11. 25 

kg /cm ( 160 lbs /sq . in .) 
( iv) Blow down fittings . 
(c ) Liinits of Brons : Attings. - -Bronze shall not be used for steam temperature above 218 * 


( 425°F ) 


For clause (b ) of regulation 283, the following clause shall be substituted , namely: 
(6 ) The body of a boiler mounting shall be connected to the boiler flange by a strong and 

stiff neck . In no case shall the thickness of the neck of bronze mounting bc less 
than 5mm (3 / 16 inch ) for size upto and including 19mm ( 3 /4 inch ) bore or 6mm 
( 1 /4 inch ) for sizes over 19mm ( 3 / 4 inch ) bore . 


( 164) in Rozilation 28.4, for the words " one inch " , the figures, abbreviations and brackets 
425 mm ( 1 in . ) shall be substituted ; 


( 165 ) in claye ( a ) of Rogulation 285 , for the figures and word , " I - 1 / 2 inch " and " 2 - 1 / 2 inch " 
the figures , abbreviationsand bracket8 38 mm ( 1 - 1 / 2 in . )" and " 64 mm ( 2 - 1 / 2 in . ) " shall res 
pectively be substituted ; 


( 166 ) in Regulation 290 , 

(i) for cla 13 (b ), the following clause shall be substituted , namely : 


(6 ) Valves may be fabricated from seamless steel pipes for pressures not exceeding 17 . 5 

kg /cm ( 250 lbs/sq . In . ) and temperatures not exceeding 427°C (800°F ) . Tho 
welding should conform to Regulation 125 and the valve chest shall be stress 
relieved after fabrication , Valves meant for use in pipe work may also be fabricated by 
welding from scamless steel pipes but no restriction as above regarding pressure 
and temperaturo shall apply to them provided the welding complies with all tho 
relevant requirements of fusion welding such as stres relieving and radiographic 
ingpection of the weld and the like prescribed in Chapter V of thcsc regulations. 


The working pressure of the valves ghall bedetermined from equation 91 where 2 Se sball 

be substituted by 18S . The wall thickness shall not be less than 10 mm (3 / 8 
in ). The fabricated valves with their assembled fittings shall withstand satur 
factorily a hydraulic test to the same prosgure as will be applied to the drum 
during ito registration , 
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(it) in clause ( c ), for the catrles below Equation ( 77) and for the Tables of Valuego of C & X 
the following shall be substituted , namely : 

Table of values of C and X 


Materialof Casting 


kg/cm 


cm . 


Cast iron , at least 15 75 kg/mm Tengilc strength 


, 


360 


* 54 


0 -48 
0 . 3 


Bronze, at least 25 kg /mm Tengile strength 


394 


788 
709 


630 


Cast steel, 44 - 55 kg /mm tensile strength 

For temperature upto 288°C 
For temperature upto 316°C 
For temperature upto 343°C 
For temperature upto 371°C 
Por temperature upto 399°C 
For temperature upto 427°C 
For temperature upto 454°C 
For temperature upto 482°C 


596 
$ 70 


οοοοοοοο 


aaaaaaaa 


531 


495 
346 


Intermediate values may be interpolated . 


Table of values of Cand X 


Material of casting 


X 


- 


- 


- - 


Lbs / 8q . in . 


in . 


Cast iron , at least 10 tong tensile strength 


5120 


0 . 1875 


Bronze , at least 16 tons tensile strength 


5600 


0 - 125 


Cast steel , 28 / 35 tong tengile strength 

For temperature upto 550°F 
For temperature upto 600°F 
For temperature upto 650°F 
For temperature upto 700°F 
Por temperature upto 750°F 
For temperature upto 800°F 
For temperature upto 850°F 
For temperature upto 900°F 


II 200 
10080 
8960 
8480 


0 : 25 
0 . 25 
0 . 25 
0 . 25 
0 . 25 
0 . 25 
0 . 25 


8064 


7552 
7040 
4928 ) 


0 . 25 


Intermediate valuesmay be interpolated . 
( 167) in Regulation 293 – 
* ) in Equation (78 ), for the portion beginning with " Where A = . . " and ending with 

" safety of the valve is ser" , the following portion shall be substituted : 
Where A = for ordinary and high lift safety valves , the aggregate area of the orifices 

through the seatings of the valves, 
= for full lift safety valves the nett area through the seats after deducting the arcu 

of guides or other obstructions when the valves are fully lifted . 
E = total peak load evaporation per hour (including evaporation from water walls 

steaming economiser, and other hcating surface in direct communications with 
the boiler) for which the boiler is specified , In no case , however, ghall the 
cyaporation as calculated for the purpose, be based on less than 29 kg . per hour 
per sq. meter (6 lbs. per hour per sq . ft .) of heating surface (exclusive of supor 

heater and non - ateaming economiser). 
P = absolute pressure to which the safety valve is sct . 


(1 ) for cleuse (b ), the following clause shall be substituted , namely : 

(6 ) Superheated steam . -— If the valves have to pass superheated steam the area shall be 
determined in accordance with the following formula : 


. . . . . . . . . . Eqn . (79) 


As =AKI.. .. . 
Where Ag = Arca for superheated steam 

A = Arca for saturated steam 
T = degree of superheat 


K , - I + CT 


K 


1000 


Cr= 2 . 7 per degree centigrade 

(1 . 5 per degree Fahrenheight.) 
( 168) in Regulation 295, for the figures, word and abbreviation " It inch " and " 10 , 000 lbs " 
the figures, abbreviations and brackets " 32 mm ( 11 in .)" and " 4536 kgs . ( 10 ,000 lbs.)" shall rct 
pectively be substituted ; 


( 169) in Regulation 298 , the abbreviations " sq. in ." shall be omitted wherever they occur ; 
( 170 ) for Regulations 309 the following Regulation shall be substituted namely : 

(309 ) Determination of working Pressure . — The maximum working pressure to be allowed 
for steel springs of round , square or rectangular section shall be determined from the following 
formulae = 


. 


- DAC 


. 


. 


. 


. Eqn , (80 ) 


(a ) Round section 
W . P . 
2 CX TT d . 

. 
( ) Square Section 

W .P . 
W .P . C . xdi 

. 
(- ) Rectangular Section 

св? н ? 
DACK (3B 1. 8H ) 


. 


. 


. 


. 


. Eqn. (81) 


W .P . F BACK (3B 1 .8 


. 


. 


. 


. Eng. (82 ) 


K . 


( In case of rectangular section substitute B for d ) . . Eqn . (83 ). 


W . P . = Working pressure (set pressure ). 

A Loading area of valve 
d diameter of round or side of square steel. 
B - Breadth of wire (radial to spring axis ). 
H - Depth of wire (parallel to spring axis ). 
DeMean diameter of coil. 
C * Constant = LITLI , , . Eqn . (84 ) 


LI 


CI - 703 kg/cm ( 10 ,000 lbs./eq . in .) 
CI 703 kg /cm ( 10,000 lbs./sq. in .) 
C2 = 2,343 kg /cm (33,333 lbs./eq . In .). 
C3 – 11,249 kg /cm (160,000 lbs./eq . in .) 
L - Initial compression or extension of the spring to give the required loading 

as defined in Regs . 292 and 304 . 
L , - The further compression or extension of the spring to give the lift as de 

fined in Regs. 292 and 304 . 


Wh 


24 


Examples : - 
C = where compression or extension of spring to give the required loading is 1 /4 dis 

meter of valve. 
C = 1 5 where compression or extension of spring to give the required loading is 

half diameter of valve. 
C - 1. 25 where compression or extension of spring to give the loading is full diameter 

of valve . 
NOTE - - The above formulae are based on a maximum allowable gafe stress on the section of 
the springe of 5,625 kg/ cm (80 , 000 lbs./sq , in .) . 

( 171) For Regulations 312, the following regulation shall be substituted , namely : 

312 . Number of Effective Coils . - The number of effective or free coils in a compression or 
extension opring shall be determined from the following formulae : 
(1) For Round or Square Wire 

KXCxd 

N - sor . . . . . . Eq0 . (85) 
(6 ) For Rectangular Wire : 

N - CB Hºk 
" ( B + H *) SD 

. . . Eqn. (86 ) 
Whert N - Number of effective coils . 

K - compression or extcasion at set pressure . 
Ç – 1,01,368 kg /cm ( 14 , 41,792 168./89 . in .) for found , or 1,38,229 kg / cm 

( 19 ,66 ,080 lbs./eq . in . ) for square steel, 
d - diameter or side of square steel. 
$ - load on spring at blow off pressure . 
D – Meen diameter of coil . 
B - Breadth of Wirt . 
H - Depth of wire. 

C1 = 3,04, 104 kg / cm (43, 29,376 lbs./sq . in .) 
(172 ) in Regulation 313, for the figures and abbreviation " 1/16 in ." , the figures , abbreviation 
and brackets " 1 . 6 mm (1 / 16 in . )" shall be substituted ; 

(173 ) in Regulation 320 , for the figures , abbreviations and word " 3 ft ." and " 10,000 lbs." 
and " 2 inches" the figurcs , abbreviations and brackets " 914 mm (3 ft.) " , " 4503 kgs . ( 10 ,000 lbs.)" 
and " si mm (2 in .) " shall respectively be substituted ; 

( 174) in Regulation 323 , for the figures and words " It inch " and " 4 inch " , and the figurog 
abbrcviations , brackets and words " 13 mm (t inch )" and " 19 mid ( inch ) " shall respectively be 
substituted ; 

( 175 ) in Regulation 326 , for the figure and word " i inch " , the figure, abbreviation , brack 
kets and word " 25 mm ( 1 inch )" shall be substituted ; 
(176 ) in Regulation 327, 

for clauscs (a), (b ) and (c), the following clauses shall be substituted , namely 
327 Dials .- - (a ) For pressures upto and including 35 kg / cm ( 500 lbs./aq, in ) pressure 

gauge dials shall be graduated from zero to twice the pressure , as nearly as may 

be practicable. 
(6 ) For pressures exceeding 35 kg /cm (500 lbs ./eq . in .) the range of graduation shall 

be from zero to one and a half times the maximum permissible workin ; preogurc , 
as nearly as may be practicable , but in no cage shall the maximum graduation on 

the gauge be less than 70 kg /cmº ( 1000 lbs. / sq . in ). 
( c) The scale on the dial shall be clearly and permanently marked in the proper 

units . 
( ii ) in clause ( c ), for the figures and words " 6 inches" and " 4 inches , the figures , abbre 

viations, brackets and words " 152 mm (6 inches) ” and “ 102 mm (4 inches )" shall 

respectively be substituted ; 
( 177 ) in Regulation 330 , for the second sentence , the following sentence shall be substituted 
namely - 
" The receiving sockets shall be tapped with a Standard screw thread to suit the Inspectors 

gruge and shall be fit with easily removable cap ." 


( 178) in the Note below Regulation 331, for the figures and words " 12 inches to 18 inches " , 
the figures abbreviations, bracket and word “ 305min ( Ipinches ) to 407 mm ( 18 inches )” shall be 
substituted ; 

(179) in Regulation 332, for the first paragraph , the following paragraph shall be substituted , 
namely S 
332, Type . Fusible plugs shall consist of an outer body with a central coinical passage 

the smallest part to be not greater than 13mm ( + in .) for plugs guitable for pressure 
upto 7 kg /cm ( 100 lbs./sq . in . ) and not greater than iomm (3 /8 in .) for plugg for 
pressures exceeding , 7 kg. cm ( 100 lbs, sq . in .) . The passage shall be closed by a 
plug secured by an annular lining of fusibl alloy so that the plug may drop clear 

if lining melts. 
( 180) in Regulation 333, for the gurcs , symbol and abbreviation " 150°F " , the figures 
symbols , and brackets " 66°C ( 150°F )" ghall be substituted ; 

( 198 ) in Regulation 334, for the second sentence, the following sentence shall be 
substiuted , namely : 
" The screwed portion shall have threads of a standard from having a pitch not less than 

2 5 mm (0 . 091 inch )" 
(181) in Regulation 335 , in clause (c), for the figure and abbreviation “ 5 ft." , the figures, 
abbreviations and brackets " 1524 mm (5 ft.) " shall be substituted ; 


(182 ) In Regulation 341, for the portion “ W .P . - . . . . " and ending with " utlimate tensile 
stress " , the following portion shall be substituted , namely : 

Permissible stress at working metal temperature Eg 1. (90 ) 
W . P . - P , X - 

Fyc 
Where W .P . The working pressure 
PI - The maximum internal hydraulic pressure with stood without permanent 

deformation , 
F - 1 .75 for wrought steel and 2 for cast steel 
C - 1090 kg/cm .* (15,500 lbs./eq. in ) for wrought steel of 38 kg /mm (24 tons) 

89 . in ) minimum ultimate tensile stress , 
1160 kg/cm . ( 16 ,500 lbs./eq . in .) for wrought steel of 41 kg /mm ( 26 tons / 

sq. In ) minimum ultimate tensile stress, 
1266 kg /cm ( 18 ,000 lbs./eq . in ) for wrought steel of 44 kg/mm . (28 tons / 

sq , in ) minimum ultimate tensile stress, 
= 1476 kg /cm . ( 21,000 lbs./eq . in ) for wrought steel of 50 kg /mm . 32 tons 

sq . in ) minimum utltimate tensile stress , 
= 1547 kg / cm . (22,000 lbs./eq. in ) for wrought steel of 54 kg /mm . 34 tons / 

sq . in ) minimum ultimate tensile stress , 
= 1090 kg/cm . ( 15 ,000 lbs/sq. in ) for cast steel of 44 kg /mmº.(28 tone sq. in 

minimum ultimate tensile stresa . 
( 183) in Regulation 344 – 
(i) for the figurca , symbol and abbreviation " 750°F ” , the figures , symbols , abbreviation , 

and brackets “ 399° C ( 750°F )" shall be substituted ; 
(i ) for the Tablo i below clause (b ), the following Table shall be substituted , namely : 


A . Tables umder Reg. 344 (b ) shall be substituted by the following table : 


TABLE I . 


NI 


Min . elongation per cent 


Ultimate tensile stress 


on 203mm 


(8 in . ) 


on simm 


( 2 in .) 


Sulphur 

Phos 
maximum pborus 

maximum 


Less 
than 


Kind of pipes 


Not less than 


Not more than 


6mm ( 1 ! 4 | Less 

in .) | than 
thick and 6mm ( 1 ! 4 

over in ) thick 


6mm (1 4 

in . ) 
thick 
and 
OTET 


mar 


in ) thick 


Cold -dracon Weldless Steel Pipes 


Strips cut from the pipes and tested in their 

curved condition 


30 


| 36 kg /mm 

( 26 tons per 
sq . in .) 


47 kg /mm 
( 30 tons per sq. 


in .) 


0 . 5 


0 5 


Testlengths taken from finished pipes (ends 

to be plugged for grips .) 


36 kg /mm (23 

tons per sq. 
in .) 


47 kg /mma 
( 23 tons per sq . 
in . ) 


Hot- finished Weldless Steel Pipes 


136kg/mm 

(23 tons per sq . 


47 kg /mm 
( 30 tons per sq . 


- 321 


Strips out from the pipes and tested in their 

curved conditions 
Test lengths taken from finished pipes 

( ends plugged for grips.) 


301 

$ 


in . ) 


in ) . 


0 .051 0 :05 


36 kg /mm 

( 23 tons per sq . 


47kg /mm 

(30 tons per sq . 
in ) 


in .) 


Roll Lapeelded Sted Pipes 


IS 


Strips out from the pipes dear of the welds 

& tested in their curved condition . 


Test lengths taken from finished pipes 

(ends to be plugged for grips) 


35 kg /mm 
( 22 tons per 

są. in . ) 
35 kg /mm 
( 22 tons per 
sq . in .) 


44kg /mm 
( 28 tons per 

sq . in .) 
14 kg /mm * 

( 28 tons per 
sq . in .) 


23 


. 


0 . 6 


06 


Hydraulic (Water gas) Lapwelded Steel Pipes . 


Ultimate tensile stress 


Min . elongation percent on 203mm 

(8 in ) 


Sulphur Phosphorus 
maximum maximum 


Not less than 


13mm ( in . 
thick & Over 


Not more than 


Less than 
13mm (1 in . ) 
thick & not 
less than 
6mm ( 1 / 4 

in . ) thick 


Less than 
6mm (1 in .) 
thick 


Selected Samples cut transversely 


20 


18 


OOS 


36kg /mm 

44kg /mm 
(23 tons per sq. in .) (28 tons per sq . in .) 


Oios 


( 184 ) In Regulation 346 , for the figures , abbreviation and symbol " 4 in . and 2 in . " , the 
figures abbreviation , and brackets " 102 mm ( 4 in . )" and " 52 mm (2 in .) " shall respectively be 
substituted ; 

( 185 ) in Regulation 347, for the figures and symbol “ 1 in ." and " 3 /8 in ." wherever they 
occur, the figures , abbreviations and brackets " 38 mm ( 17 in .) " and " I0 mm ( 3 /8 in .) " shall 
respectively be substituted ; 

( 186 ) in Regulation 350 , for the Equation (91) and the entries below it , the following Equation 
and entries shall be substituted , namely : - - 

2Sc (t - - C) 
W . P , = 

. . . . . Bon . ( 91). 
D 
Where t = Minimum thickness, 

W .P. Working pressure , 
D - Outside diameter of pipes , 
S = Allowable stress as specified in Table 3. 
c = efficiency factor ; 
- I for weldless steel pipca ; 
= 0 . 9 forwelded steelor iron pipes for values of t upto and Including 22mm ( 7 /8 in .), 
= 0 .85 for welded steel pipes for values oft over 22mm (7 /8 in .) and upto and including 29mm 

( 1 - 1/ 8 in . ), 
- 0 -8 for welded steel pipes for values of t over 29mm (1 - 1/8 in ). 

C = O I cm (0 . 04 in .). 
(187) for Regulation 351, the following Regulation shall be substituted , namely : 
351. Cuse steel pipes. - (a ) The material shall comply with Regulations 73 to 80 i. e. 44 

kg/mm (28 tons) minimum tensile stress. 
( 6 ) The maximum working pressure allowed on cast steel pipes shall be determined by 

the following formula : 


25 (t – 015D - C ) 
W . P . - — 

. . . . . . . .Eqn . (92) 

D 
Where t - minimum thickness 

W . P . - Working Pressure 
D External diameter of pipe. 
S - Allowable working stress as specified in table (4 .) 
C = 0 . 064 cm (0 . 25 in .) 


( 188) In regulation 352 (i) for clauscs (b) & (d ) the following clauses shall be substituted 
namely : - - 
(b ) Copper pipes may be used for a working pressure not exceeding 12 . 7 kg /cm ( 180 lbs) 

89. in ). The external diameter shall not exceed 127 mm ( s in .) 
(d ) The maximum working pressure on such pipet shall be determined by the following 
formula : 

C ( - 6 ) 
W . P . - - 

. . . . . . . . Eqn. ( 93 ) 


Where t - Minimum thickness . 

W . P . - Working Pressure. 
D - Outside diameter of pipe. 
C 352 kg /cm (5 , 000 lbs /sq . in .) 
C = 0 .08 cm (0 .03 in .) 


( II) for table 2, 3 and 4 , the following Tables shall be substituted , namely : 

TABLB 2 .-- Maximum permissible Working Pressure and Temperature 


Material 


Method of 
manufacture 


Maximum per - | Maximum per 

missible missible tem 
pressure 

perature 


Form 


Mild steel 


, 


Cold drawn 
weldless 


No restrictions 


482°C 
(900°F) 


Hot finished 
weldlces . 


Do. 


482°C 
( 900°F ) 


Straights, bends 
or tees , etc . 


Hydraulic water 
gas lap -welded . 


Do. 


Do. 


482°C 
( 900°F ) 


Do . 


Roll lap -welded | 21kg / cm 

( 300 lbs/eq . in .) 


260°C 
(500°F ) 


Wrought Iron 


1 


Roll lap -welded 


17 . 5 kp /cm 
(250 lbs/eq . in ). 
No restriction 


218°C 
(425 °F ) 


Straights , benda 
or tees , etc . 


Cast steel 


. 


1 Castings 


| 482°C 

(900°F ) 


Straights , benda 
or tecs, etc . 


Copper 


Solid drawn 


Straights 
bends. 


and 


Upto and inclu 

ding 127mm 
( 5 in .) & 
12 . 7 kg / cm 
( 180 lbs / sq . in . ) 


TAALE 3 
Allowable working stress for design temperatures as given below 
Intermediate ralles by Linear interpolation . 

Upto and including 
260°C 288°C | 316°C 343°C 371°C 399°C 427°C 

468°C 
(500°F ) 6550°F ) ( 600°F) (650°F ) (700°F) 1 (750°F ) ( 800°F ) (850°F) (875°F ) 
914 kg / 870kg! 830kg : 780kg / / 724kg/ | 668 kg, 598kg / 527kg) 478kg 
cm . cm . cm 

cm . cm . 

cm . cm . cm . 
(13000 (12500 (11800 ( I1100 ( 10300 

(9500 

(8500 (7500 ! (6800 
Ibs / sq . Ibs/ sq . 

Tos/ sq. 

Ibs /sq . 

1bs / sq . Ibs/sq . | ibs/ sq . Ibs/sq . 
in .) in . 

in .) in . ) 

in .) in ) 

in . ) in . ) : in . ) 


454°C 


4820 
(900°F ) 


Cold drawn weldless steel 


397kg / 
cm . 


(5600 


lbs/ sq . 


lbs /sq . 
in .) 


Hot - finished weldless steel 
Hydraulic (water gas ) lap -welded 

steel 


Roll lap -welded steel 


865 kg: 


cm 3 


Not used for these temperatures. 


( 12300 


lbs/sq . 


in . ) 


TABLE 4. - Alarmi perrassible working stress for cast steel 

(Values of S ) 

Permissible working stress for design temperature 


Over 


288°C 


343°C 


427°C 


454°C 


(550°F) 
FO3 kg/ cm 
( 10, 000 lbs/sq . in .) 


288°C 316°C 343°C 371°C 399°C 427 

454°C 468°C 
(550°F ) I (600°F ) (650°F ) (700°F ) (750°F ) ( 800° F ) | (8 50°F ) | (875°F ) 

Upto and including 
316°C 

371°C 399°C 

468°C 

482°C 
(600°F) (650°F ) (700°F ) (750°F) (800°F) (850°F ) (875°F ) 

(900°F 
633 kg/ cm 562 kg / cm 532 kg /cm 506 kg / cmns 475 kg /cm 443 kg / cm 371 kg /en 309 kg /cm 
00000 lbs/sq . (8000 lbs /sq . ( 7560 Ibs /sg (7200 lbs/sq . (6750 lbs/sq . i (6300 Ibs/sq . | (5280 Ibs/ sq. (4400 Ibs /sq . 
in .) : in .) in . ) 

in . ) 

in . ) 


in . ) 


i 


in . ) 


in .) 


(189) In Rogulation 353 , 
(1) in clause (a ), the table for the Carbon Steel for Flagc8 , shall be replaced by the 

following table, namely : 


Planges in accordance 

with Appendix E 


Tensile Strength 


Minimum elongation 
on test piece C 

Per cent. 


Sulphur Phosphorus 

(max ) (max ) 
Per cent. Per cent. 


Kg/mm 


TARI. ES D to5 


Tons /Sq.in . 


. 


TABLES D to J 

inclusive . 


73:20 


Note 


36 . 47 


Not less than C divided 
by tensile strength 

10: 06 


23 .30 


the 


divided 0.06 


| 


0 . 06 


0.06 


hu 


TABLES K to T | 

inclusive 


41. 50 


26 31 


0 . 05 


Where C - 1102 Kg/mm or 700 tons/in ." 


(a ) In clause ( ) for the tables for chemical composition and marimar permissible forking stres for boy teel llenges the folowing tables shall be 

substituted namely 
Thematerial of alloy steel flanges shall comply with the requirements specified in the table below : 

ALLOY STEEL FLANGES 


Classification 


Carbon Silicon 
% Mar . 1 % Mar 


Sulphur Phosphorus Maganese 
26 Mar 0 Max. % Max . 


Molyb - 
denum1 
2 . Max . 


Chromium 
% Mer 


Ultimate tensile Percentage elongation on 
stress minimum gauge length of 4VA 

% Max . 


Carbo a Molybdenum Steel 


0 . 30 


0 . 35 


10. 04 


0 :04 


0 . 75 


0 .65 


49 kg /mm 

i tons/ sq . in ) 


Not less than C divided 

by tensile strength . 


Chromium Molybdenum | 
Steel : 
Gracle 

0 . 20 
Grade II . . lo. is 


0 . 65 


0 : 10 


0 .40 
0 .50 


10. 04 
10.04 


0 .04 
0 04 


0 .75 
0 :60 


1 


, 


49 kg /mm Not less than C divided 

(31 tons/sq . in .) .. by tensile strength . 
49 kg /mm Not less than C divided 
( 31 tons /sq. in .) by tensile strength . 


I OO 


2 : 25 


Where 


OT 


C = I102 kg /mm 

700 tons / in . 


The materials [for flanges should be similar to those of the pipes to which they are to be attached . 
The langes are to be so designed that the total stress induced in them does not exceed the maximum permissible stress shown in the table below : 

MAXIMUM PERMISSIBLE WORKING STRESS FOR ALLOY STEEL FLANGES 


34 


ing 


Upto & 399°C 1 427°C 

482°C 510°C 538°C 566°C 593°C 621°C 649°C 
Classification includ - ( 650°F) | ( 700°F ) (750°F) (800°F) (850°F) (900°F) (950°F) (1000°F) (1050°F) (1100°F) (1150°F ) (1200°F ) 

316°C 

(600°F ) 
Carbon Molybdenum Steel 1 1230 1230 1230 1230 1188 1055 

| kg /cm kg /cm kg /cm kg/ cm kg /cm kg / cm 

(17500 ( 17500 ( 17500 ( 17500 (16900 ( 15000 
lbs/sq . lbs/sq. lbs/sq. lbs/ sq . lbs/ sq . 
in ) in . ) in . ) in . ) in .) in . ) 


T 


Ibs/ sq . 


Chromium Molybdenum 

Steel :Grade 1 


1998 


1230 
kg / cm 
( 17500 
lbs. /sq. 
in ) 


II81 
kg /cm 
( 16800 
lbs/ sq . 


I135 1090 1044 
Į kg / cm kg /cm kg/cm 

( 16150 ! ( 15500 ( L4850 
lbs/sq. lbs /sq. · lbs/ sq . 

in . ) in ) in ) 


kg /cm 
(14200 
lbs / sq . 
in ) 


921 
kg /cm 
( 13100 
lbs/ sq . 
10 . ) 


1773 
( kg /cm 

(11000 


kg / cm 

(7500 
| lbs /sq . 


352 
kg (cm * 
(5000 
los / sq . 
in . ) 


Übs/ sq . 
in .) 


Ibs /sg . 
in . ) 


| 


in . ) 


Gnde II 

1230 1230 1230 1230 1230 1125 984 
kg /cm kg /cm kg /cm kg / cm kg/cm kg/ cm | kg/ cm 
( 17500 ( 17500 ( 17500 i ( 17500 i ( 17500 ( 10000 ( 14000 
Ibs /sq . Ibs /sq . lbs /sq . lbs/ sq . Ibs / sq . Ibs / sq . lbs /sq. 

in . ) 1 in . ) 1 in . ) in . ) lin ) in ) in ) 
Stress values for intermediate temperatures may be determined by liocar interpolation , 


773 548 408 
kg /cm | kg /cm kg / cm 

( 11000 ( 7800 5800 
lbs /sq. ibs/sq . llbs/sq . 
in ) 

in ) 


295 

kg/ cm 
( 4200 
lbs /sq . 


1 211 141 

kg /cmºl kg / con 
(3000 ( 2000 
Ibs/ sq . lbs /sq . 

in .) in .) 


1 


in ) 


1 


in .) 


( 190 ) Por Regulation 354 , the following Regulation shall be substituted , namely : -- 
354 . Screwed on flange . - The pipesmay be screwed into flanges with a disappearing thread 

and expanded . Such screwed and expanded flanges may be used for gteam for a 
maximum pressure of 31 . 5 kg / cm (450 lbs. / 84 . In ) and /or a maximum temperature 
of 399° C ( 750°F ) and for feed pipes for pressure upto 42 . 0 kg /cm (600 lbs/eq . In .) 

Screwed and expanded flanges may In addition be scal welded . 
(191 ) In Regulation 356 , for clauses (a), (b ), (c) nd ( d), the following clauses shall be substi 
tuted , namely : 
356 . Riveted on Ainges. - - ( a ) Riveted on flanges shall only be used for pipes of 178 mm 

(7 in .) bore and above and for a maximum pressure of 24 . 5 kg /cm . (350 lbg /sq . in .) 

and /or a maximum temperature of 399°C ( 750°F ). 
(6 ) The shear stress in the rivets shall not exceed 422 kg / cm (6000 lbs/eq . În .) when cal 
culated by the following formula :--- 

( A . X P ) 
Stun 

.. . . .. . . . . Bqn. ( 94 ) 
(AN ) 
Whore Sr the shear stress in the rivets . 

A , - Cross sectional arca , calculated on outside diameter of pipe. 
P - Working pressure . 
N - Number of rivets , 

A - Areas of one rlvet hole. 
(c) The stress in the pipe shall not exceed that specified in Tablc 3 when calculated by the 
following formula : 
( A , X P ) 

.. .. . . .. .. . .. . Eq . ( 95 ) 
(A . - A1 - (NXdxt) 
Where Sp - the stress in the pipe, 

A ., P and N have the values given above and 
A , Cross sectional arca, calculated on Inside diameter of pipe, 
d = diameter of rivet hole , 

t minimum thickness of pipc . 
(d ) The flange hub thickneas shall not be less than 5mm (0 - 2 in .) thicker than the minimum 

thickness of pipe . 


Spe 


( 192 ) In Regulation 357 
(1) In clause (b ) , for the figures, abbreviations and symbol " 250lbs." , " 700°F " , " 150 lbs." 

and “ 500°F ” , the figures , abbreyiations, brackets " 17 . 5 kg / cm (250 lbs. /sq . in .)" 
“ 371°C (700°F )" , " 10 . 5 kg ./cm ( 150 168/sq . in .) " and " 260°C (500°F ) 

shall respectively be substituted ; 
(it) In clause (c), in sub -clause ( iii) for figures , symbol and abbreviation “ 760°F ” , 

figures , abbreviations and brackets " 371°C (700°F ) " shall be substituted ; 
(it) In clause (d ), for the figures and symbol " 12 "” , the figures , abbreviation and brackets 

" 305 mm ( 12 in .)" shall be substituted ; 
(iv ) For the tables below Figures 28 and 29 and for the tables by the side of Figures 

30 and 31 including tho heading for figures 30 and 31 and for the table below Fig 
uro 32 , the following tables shall respectively be substituted , namely : 


A , t but not less than 6 mm (1/4 in .) and not more than 19 mm (3 /4 in ) 


B 


t 


c t but not less than 10 mm (3 /8 in .) 

Dl It t but not less than iomm (3 /8 in .) 
B itt but not less than to mm (3 /8 in .) 

F1 t but not less than 10 mm (3 /8 in .) and not more than 19mm (3 /4 in .) 
G t but not less than 6 mm (1/4 in .) 


Talelelo 


A 


1/ 2 t but not legs than 5 mm (3 / 16 in .) 


- 


- 


B 


6 mm ( 1 /4 1.1. ) Min . for Tubes upto and including 8mm ( 5 / 16 in .) thick . 
t - I . 6 mm ( 1/ 16 in .) for Tubes over 8 mm (5 / 16 in .) thick and upto and including 

14 . 5 mm (9 / 16 in .) 
t - 3 mm ( 1 / 8 in . ) for Tubes over 14 . 5 mm ( 9 / 16 in .) thick and upto and including 

22 mm ( 7 / 8 in .) 
1 – 6 mm ( 1/4 in .) for Tubes over 22 mm (7/8 in .) thick and upto and including 25 

mm ( 1 in .) 


lololololclolol 


t but not leas than to mm (3 /8 in .) 
if t but not less than 10 mm (3 /8 in .) 
it t but not less than jo mm ( 3 /8 in .) 
t but not less than 10 mm (3 /8 in .) and not more than 19 mm (3 /4 in .) 
1 t but not less than 6 mm (1 /4 in .) 

it t but not less than 10 mm ( 3 /8 in .) 


itt but not less than 10 mm (3 / 8 in .) 


D 


t but not less than 6 mm ( 1 /4 in .) 


Fig . 30 . – For pressure conditions upto 17 . 5 kg /cm . ( 250 lbs ./sq . in ) & temperatures not exceeding 
71°C ( 700°F ). 

314 . For the table by the side of fig . 31, the following table shall be substituted , namely : 

A , 1/4 t but rot less than 10 mm ( 1/ 16 ir .) 


B 2t 


Telola 


Fig . 30 . -- For pressuro conditions upto 10 . 5 kg/cm 
exceeding 260°C ( 500°F ). 


(150 lbs/sq. in .) and temperatures not 


A 


t 


+ 1 . 6 min ( 1 / 16 in .) 


B 1. 6 mm (1 / 16 in .) min , 
GL 1 . 6 mm (1 /16 in .) min , 


hiswell 


Where t is greater than 13 mm ( 1/2 in .) " U " gehaped groove as shown may be used . 
A 150 min . 

3 mm ( 1/8 in .) 
3 mm ( 1/8 in .) max. 
| 3 mm (1/8 in .) min . 6 mm (1/4 in .) max . 
1 1 . 6 mm (1 /16 in . ) min . 


(193) in clause (b ) of Regulation 360, the following clause shall be substitutod , nimciy : 
" (0 ) AU steam pipes with butt welded circumferentiel joints having & wall thicknces of 

10 mm (3 /8 in .) and above and carrying a pressure of over 3 . 5 kg / cm ( 150 lbs. 

sq . in ) shall be effectively stress releived ." 
( 194) for clause (a ) of Regulation 361, the following clause shall be substituted , namely : 
361. Wrought Bends. - Wherever practicable the radil of bends (on centre line) shall be 

not less than those given below : 
Bore upto and including 152 mm (6 in .) . . . . . . R - 3 od 
Bore over 152 mm (6 in .) upto and including 229 mm (9 in .) . 

. R - 3 . 58 
Bore over 229 mm (9 in .) upto and including 305 mm ( 12 in .) . . R = 4 . od 
Bore over 305 mm ( 12 in .) upto and including 381 mm ( 15 in .) 

· R - 4 . 5d 
Bore over 381 mm ( 15 in .) upto and including 457 mm ( 18 in .) 

· R - 5 . od 
Bore over 457 mm ( 18 in .) upto and including 508 mm (20 in .) 

R - 5 . 50 
Where d = the bore of the pipe , 

R = Radius of bend to the centre line of pipe. 
( 195) for Regulation 362 , the following Regulation shall be substituted , namely : 
362. Branchas, Toes, etc . - Branches , bosses and drain pockets , shall be welded to the pipes . 

Where a branch is of equal size of to the main pipes , reinforcement as shown in Fig . 
32A shall be employed . For pressures over 24 , 5 kg /cm ( 350 lbs/ sq . in ) and / or 
temperatures of 399°C (750°F ) or over branches of 152 mm ( 6 in .) bore and lørger 
shall be welded inside as well as outside. Alternatively to the welding on the inside 
of the pipe , reinforcement as shown in Fig . 32A or mechanical locks ghall be 

provided . The reinforcement shall be of substantial strength . 
( 196 ) in Regulation 364, for the figures, abbreviations and symbol " 160 lbs . per sq . in ." and 
" 400°F ” wherever they occur , the figures, abbreviations, brackets and symbols “ II. 2 kg / cm * 
( 160 lbs. sq . in . )" and " 204°C (400°F )" shall respectively be substituted , 

(197) in Regulation 365 , 
( ) in claus. (b ) ( 2) 
(1) in sub -clause ( il) for the figure and abbrevlation 24 ing., the following , figures, abbrevia 

tions and brackets shall be substituted , namely : - - 
" 61 cm . ( 24 in .)” 
( i ) in sub clause (W ) for the figures, words and abbreviations “ I 1 /2 " , " 36 Ing ." , " 1 in ."" 

" 400 168/8q . in , " and " 750°F " the following figurci , abbrevlations, words and 

brackets shall respectively be substituted , namely : -- 
“ 38mm ( 1 1 /2 in .) 
91 cm (36 in ) 
25 mm ( 1 in .) 
28 kg /cm (400 159/8q . in .) 

399°C (750°F )" 
( 1) in clause ( 6 ) (3 ) 
(11 ) For the figures and abbreviations 3 / 16 " , 5 / 16 , and 3 / 8 " appcaring in the table below 

Fig . 365/ 2 , the following figures , abbreviations and brackets shall be substituted , 

namely : 
“ 4 . 8 mm ( 3/ 16 ") 
8 mm (5/ 16 ") 

10 mm (3 /89) " 
For the figure and abbreviation 1 / 16 " appearing in the table below Fig , 165/ 3 , the following : 

figures , abbreviations and brackets shall be gubstituted , namely : 
" 1 .6 mm (1 /16 )" 
( ii ) In clouse (e), for the figures , words and abbreviations 3 /32", 1 /8 ", 1 /4 ", 5/ 16 " , 3 /8 ", 

1 / 2 ", 3 /8 " , 3 /4 ", 1" , 1- 1 /8 " , 1 - 1 / 2 ", 4 " , 5" , 6 " , 7 , 9 " , 10 " , 12 ", 15" , 18 ", 24 
inches, 340°F , 300°F , 650°F , 105 lbs./ sq. in ., Igo 163 / 89 . in ., 200 lb9 /89 . in ., whencver 
they occur, the following figures, words, abbreviations and brackets shall respectively 

be substituted , namely : 
" 2 . 4mm (3 /32 ") 
3 mm ( 1/8 ") 
5 mm (3/ 16") 


6 mm (1 /4 ") 
8 mm (5 / 16 ) 
10 mm (3 /8 ") 
13 mm ( 1 /2 ) 
16 mm (5 /8 ) 
19 mm (3 /4 ") 
25 mm ( 1 ) 
28 mm ( 1 - 1/8 ") 
38 mm (1 -1 /2 ) 
102 mm (4 ") 
127 mm (5 ) 
192 mm (6 ) 
178 mm (7") 
229 mm (9 ) 
254 mm (10 " ) 
305 mm ( 12 ") 
381 mm ( 15 ") 
457 mm ( 18 ) 
61 cm . ( 24 inches) 
171°C (340°F ) 
260°C (500°F ) 
343°C (650°F ) 
7 3 kg /cm . (103 lbs /eq . in .) 
10 . 5 kg /cm .* ( 150 lbs/eq . in .) 

14 kg /cm . (200 lbs./8q . in .)” 
(ii ) In clause (f), sub - clause (1 ) shall be substituted by the following , namely : 
“ (1) Rivetted Shells. -- Preparation of Plates, butt straps, rivet holes and riveting shell 

comply with the relcvant Regulations of Chapter III. 
Longitudinal joints of rivetted shells may be lap jointed or fitted with double butt strap 

but in cases where the design pressure exceeds 9 . 14 kg/ cm . ( 130 lbs/sq . in ) or the 
product of the design pressure and maximum internal diameter exceeds the value 
of C where C = 1696 where the pressure is in kg / cm and the diameter is in centi 
meters ( 9500 where the pressure 18 in lbs./ sq . in ., and the diameter is in inches , the 
longitudinal joints shall be butt jointed with double cover straps. The design 

of revetted joints shall be in accordance with Regulationg 177 to 184 ." 
( iv ) The second para of sub - clause (2 ) shall be substituted by the following, namely : 
“ Clause I.- - Au shells designed for a pressure exceeding 35. 15kg /cm (500 lbs./eq . in ) 

or shells of which the product of the designed pressure and the internal diameter 
cxceeds the value of C where C = 3750 where the pressure is in kg / cm® and the 
diameter in centimeters ( 21000 when the pressure is in lbs /eq. in and the diameter 

in inches ) or the designed temperature exceeds 343°C (650°F ) . 
( 198 ) In Regulation 366 , 

) Clause (a) shall be substituted by the following - 

“ (a ) SHELLS 
The maximum working pressure of shells shall be determined by the following formula : 

2fE ( T - 0 ) 
W .P . - 

D -+ ( T - C ) 
Where T is Thickness 

D is maximum internal diameter 
WP is working pressure . 

f is permissible working stress at the working metal temperature . 
E is Efficiency of longitudinal rivetted beam as given in Regulation 177. 

18 Efficiency factor for fusion welded shells as given in table below . 


is 1 . 00 for seamless shells or shells made from seamless tubce , 
is Efficiency of ligaments between holes or openings in shell , expressed as a 

fraction , 
is 0 .08 mm (0 . 03 in .) 


C 


Class 


Efficiency factor & 


0 . 90 
0 . 75 if welded from both sides , 
0 . 50 if welded from one side only . 


V 


: 


Minimum thickness of shells shall be us given in table below : 


Classification 
Fusion welded Class I 


Internal diamcter 

Mi imum thickness 

6 mm (1 /4 in.) 
Upto and including 61 cm (24 in .) 6 mm (1/4 in .) 


Fusion welded Class II, 

and shells other than 
fusion welded shells . 


Over 61 cm ( 24 in .) and upto 

and including 91 cm (36 in .) 
Over 91 cm ( 36 in.) 


| 8 mm (5 / 16 in . ) 


10 mm ( 3 /8 in .) 


The maximum permissible stresses for cylindrical parts of seamless , fusion welded and rivetted 
shells shall not exceed those given below : 


Tensile 


Strength 


Tensile 


Strength 


Tensile 


Strengt h 


Design temperature 


44 - 50 
kg mm 


1 28 - 32 
tons/ sq . 


50 -56 
1 kg mm 


32 - 36 
tons / sq . in 


] 54 - 60 

kg /mm 


i 34 - 38 

rons)sq, in 


Seamless, fusion 
welded or rivetted 

shells 


Seamless shells 


Seamless shells 


- - 


343 


371 


750 


879 


068 


443 


of 

Kg/ cm | Ibs/ sq . in . Kg/ cm | lbs/sq . in , Kg / cm | lbs / sq , in , 
Upto 650 

IT04 15, 700 1266 18 ,000 1336 19 ,000 
700 1069 15 , 200 1209 17 , 200 1280 

18 ,200 
399 942 13 . 400 1041 14 ,800 1090 15 , 500 
800 

427 794 11 , 300 851 12 , 100 

12 , 500 
850 

454 626 8 , 900 654 9 ,300 

9 , 500 
903 

443 6 , 300 443 6 ,3001 

6 , 300 
Intermediate values may be obtained by linear interpolation . 
Where steels are intended for service at temperature in excess of 371°C (700° F ) this shall be 
50 stated and silicon contents shall be not less than o 10 per cent or alternatively the materia ) 

Proof test for creep quality of carbon steel plate of bolier plate quality as in Ap 
pendix D , 

The maximum permissible stress (1) for shells mnude from weldelsg pipes shall be thoge as 
given in table below : 
Design temperature 

Cold drawn or Hot- finished weldless steel. 


upto 


830 


°C 

kg / cm 
200 soo 

914 
288 

879 
316 
343 
371 
399 
427 800 
454 

527 
875 
482 900 

394 
Intermediate values may be obtained by lincar interpolation , 


TII 


Ibs /sq . in 

13 , 000 
12 , 500 
11,800 
II , 100 
10 , 300 

9, 500 
8 , 500 
7, 500 
6 , 800 


598 


8go 


168 


478 


5 ,600 


The suitability of circumferential scams of riveted shells including the beams joining the 
ends of the cylinderical parts of the shell shall be verified by the following formula : 


WP - EF (T -C ) 


WP - CD 


Where E Joint efficiency expressed as a fraction calculated by formulae in Regulation 177 
W .P . « Working Pressure . 

Inside diameter of the outer strake of plating of the cylinderical shelf . 
- Thickness of the plate . 
- Maximum permissible working stress at the working metal temperature given in 

column I of the table of stress in sub - regulation ( a ) above . 
- 0 .257 where the seamsare made with lap joints and treble riveted . 
- 0 - 264 where the seams are made with lap Jolnts and are double riveted . 

- 0 : 300 where the seams are made with lap Joints and are single riveted . 
C 0 . 16 cm (0 . 06 in .) 
Compensation for openings in shells. Where the major axis or diameter of any holc cut in 
cylindrical parts of the shells is greater than 21 times the thickness of the shell plate plus yo mm 
( 2 3 /4 inches ) compensation shall be provided . 


The sectional area to b : compensated measured in the plane parallel, to the logitudinal axis 
of the shell, which makes this area a maximum shall be the product of the length of the opening 
(including any rivet holes in the plane) and the thickness of a seamless shell of similar material 
calculated in accordance with Equation 72 (Regulation 270 ) for the game conditions of pressure 
end temperature . 


Where frames , pads or branches are secured by rivets , the compensating area shall be cal 
culated by the method glven in Regulation 170 . 


Where frams, pads or branches arc secured by welding, the compenaating area shall be cal 
culated by the method given in Regulation 279 ." 


( ii ) In clause (b ) sub - clausc ( 2) shall be qubstituted by the following , namely , -- 


“ (2 ) Flat End Plat : .-- Th :miximum working pressure for welded in flat end plates 89 in 
figures No . 365 /2 , 365/ 3 and 365/ 4 , shall be determined by the following formula : 


W .P. - ft 


Where T - Minimum thickness of end plate . 

d - Internal diameter of shell, 
W .P . - Working Pressure. 

C - 0 . 28 
f = Maximum permissible working stress as in the table below : 


Tensile 


Strength 


Tensile 


Strength 


Tensilc 


| Strength 


+ 


26 - 30 


44 - 50 


28 - 32 


38 - 44 
Working metal temperature Kg/cm 


24 - 28 41- 47 
lbs./sq . in , Kg/ cm 


| 169./sq. in . 


Kg/cm . 


168/8q. in . 


upto 


942 


F 
650 
700 
750 
SOO 


928 


343 
371 
399 
427 
454 
482 


I019 
1005 


844 
738 
598 
443 


13,400 
13 ,200 
12 ,000 
IO , 500 
8 , 500 
6 , 300 


14 ,500 
14 : 300 
12 ,700 
10 , 900 
8 , 700 
6 ,300 


I104 
1069 
942 
794 
626 ! 
443 


IS. 700 
15 ,200 
13 ,400 
11, 300 
8 , 900 
6 , 300 


612 
4 +31 
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The Intermediate values may be obtaincd by lincar interpolation . 

Where steels are intended for service at temperatures in excess of 371°C (700°F ) this shall bo 
80 stated and silicon content shall not be less than 0 . 10 per cent or alternatively , the material shell 
pass the ‘ Proof test for creep quality of carbon steel plates of boiler plate quality as in Appendix 
D . 

Where flat and plates are bolted to flanges as in Figure 365 /5 the dimensions of the flanges eball 
be as given in Appendix E , The thickness of the end plates shall be not less than that of the cor 
responding flanges . 

Where the diameter of a hole in the flat end plate exceeds 2 T - - 70mm (2 - 3 /4 inches ) compense 
tion shall be provided in accordance with Regulation 170 and 279 . 

(111) In clause (c ), the tables for the Minimum thickness of the flanges and adjoining the 
@hell and the Minimum thickness of branches where external loads are not known shall respectively 
be substituted by the following tables : 


Thickness of shell plates 


Minimum thickness of flange 


mm 


13 


mm 
10 to 19 
above 19 to 25 
above 25 to 31 
above si 


in , 
3/8 to 3/4 
3 / 4 to 1 
I to 2 


16 


Nominal bore of branch 


Thickness of cylindrical 

part of shell 


Minimum body 

thickness 


Upto and including 64 mm (21 in .) 19mm (3 /4 in .) 10 mm 

1 and above ( 3 / 8 in .) 

for thinner shells 
Over 64 mm ( 24 " )upto and including 

22mm ( 7 /8 ") Ilmm 

not less than one 
115mm (41 ) 

and above . ! (7 / 16 in .) half the thickness 
Over 115 mm (41 ) upto and including 25mm (1 in .) | 13 mm 

of the cylinderical 
203 mm (8 " ) 

and above 

part of the shell . 
Over 203 mm (8 ") upto and including 32 mm ( 1- 1 / 4 ) | 16mm 
254 mm ( 10 in .) 

and above | (5 /8 in .) 
Over 254 mm ( 10 in ) 

32 mm ( 1 - 1 /4 ") 
and above . 

Şubject to approval of the Chief Ing 

pector of Boilers concerned . 


( 199) For clause (a) of regulation 368 , the following clause shall be substituted , namely : 

368 . Othr Firring and Mountings. - - a) Valve chests of bronze for stop valves upto 76mm 
( 3 in .) diameter of bore may be attached directly to iron and steel pipes when pressures do pot 
exceed 8 . 4 kg/ ctn ( 120 118/ sq . in .) gauge and temperature not exeeding 218°C (425°F ) . The 
Attachmentmay be by direct screwing to the steam pipe or by means of flenges . 

(200 ) in Regulation 370 , for clause (b ) and Table 5, the following clause and Table shall be 
substituted , namely : 

(6 ) The percentage allowance for expansion of piping at varlous temperatures shall be based 
on Table 5 . 

Table 5. Expansion allowance 
- Range of temperature 

Expansion 
Degrees Centigrade Degrees Fahrenheit 

Percent 
16 - -121 60 — 250 

O I30 
16 — 149 60 - 300 

0 . 166 
16 — 177 60 — 350 

0 - 203 
16 — 204 60- -- 400 

0 . 241 
16 — 232 60 – 450 

0 . 279 
16 - - 260 60 - 300 

0 :319 
16 - 288 

60 – 350 
16 _ -316 60 _ 600 

0 401 
16 - - 343 60 – 650 

0 - 443 
16 — 371 60 - 700 

0 - 486 
16 — 399 60 - 750 

0 530 
16 - 427 60 – 800 

0 574 
16454 60 - 850 

0 .620 
16 - 482 604 900 

0 666 


0 . 359 
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( 201) in Regulation 374 , in clausc (b ) , for the figures, abbreviations and words " 100 169. 
per square inch " , the figurcs , abbreviations and brackets " 7 kg, cm ( 100 lbs /sq . in . )" shall be 
substituted ; 

( 202 ) in Regulation 376 , 
(1) in clause ( ), for the figure and symbol " 2 " , the figures, abbreviations and brackets 

" 51 mm ( 2 in .) " shall be substituted ; 
(ii) in clause ( ), for the figures and abbreviations " 2 , 00 , 000 lbs ." , the figures , abbreviations 

and brackets “ 90718 kgs . ( 2 , 00 ,000 lbs.) " shall be substituted ; 
( 203 ) in clause (a ) of Regulation 379 , for the figures and words " 50 pounds per square inch " 
the figures, abbreviations, brackets and words " 3 5 kgs. / cm (50 lbs. per square inch ) shall be subs 
tituted ; 

( 204 ) in Regulation 382, for the words, figures , abbreviations and symbol " two and a half 
Inches " , " one inch " , 3 /8 "" , " three inchey , “ one quarter inch " and " 1 /64 Inch " , 
the figures, abbreviations , brackets and words “ 64 mm (two and a half Inches)" , " 25 mm 
( one inch ) " , " 10 mm (3 /8 inch ) " , " 76 mm ( three inches )" , " 6 mm (one quarter inch ) 
and “ o : 4 mm (1/64 inch ) ” shall respectively be substituted ; 
(205) in regulation 383, 
(6) in clausc (6 ), for the portion beginning with “ H . S . = ; and ending with belt of shell 

in feet " the following portion shall be substituted , namely : 
“ H , S . - 2 L (3 . 14 d + D ) 
L is the length of the boiler between end plates , 
d is themean external diameter of the furnace and 

D is the internal diameter of the largest belt of shell " ; 
(it) for clause (g ), the following clause shall be substituted , namely : 
(8 ) For Electrode Boilers, — The heating surface shall be calculated as follows : 

Ε 
Heating surface -- ~ 


where E - the equivalent evaporation at 100°C ( 212°F ) under normal load which is 

CI KW 
C = 29 3 kg /cm (6 lb / ft.") Where C - 1 . 59 kg (3 . 5 lbs.). 

K . W ., the Kilowatts absorbed at the stated voltage when the water in the boiler has a spe 
cific resistance of not less than 5o8 ohms per cm ( 200 ohms per inch cube) at 65 . 6 °C ( 150°F ) and 
while the boiler is delivering its normal out- put of steam at its working pressure with the feed water 
temperature of 15 . 6° C (60°F ) . 

(206 ) For regulation 384 , the following regulation shall be substituted , namely : 

384 . Boiler ratings. -- The Boller rating shall be the number of square metres multiplied by 
10 . 764 and rounded off to the nearest whole figure (or the number of square feet to the nearest whole 
figure ), in the heating surface of the boiler is determined under Regulation 383. 

( 207) for clause ( b) of Regulation 391, the following clause shall be substituted , namely : 
(6 ) In making calculations for a wasted part of a boiler shell e. g ., along the line of seating 

blocks of a Lancashire boiler , the Inspector shall use the following formula , 

2t1 XS 
W . P . - 

DXF 
Where th = thickness ofwasted plate , where thinnest. 

Sominimum tensile strength of materlal of shell 
D - internal diameter of shell 
F - factor of Safety , which shall not be less than 4 . 


( 208) In Regulation 392 , in clouse (1), for the figures and word " 7 /8 inch " , " 7 "" 
and I inch " , the figures abbreviations, bruckets and words " 22mm (7 /8 in ) " 
" 177 mm (7 lichçe “ and " 25 mm ( 1 inch )" shall be substituted ; 

( 209) For regulation 395A the following regulation shall be substituted namely : 

“ 395A , Inspection Fees, The inspection fee for boilers constructed in India shall be calcula 
ted at three times the registration fee of a boiler inclusive of all charges to be levied for travelling 
expenses of the Inspecting Authority and his attending staff . 
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LUI 


Fees for inspection of boiler scantjings and tubes during construction shall be charged as 
under : 


Boiler 


Scantlings 


Upto 1 . 85 sq . metres (20 8q . ft .) of outside 

surface 


Nil. 


One half of the registration fee of the boilec 
1 for which the part is intended , 


Above 1 - 85 sq . metres (20 sq . ft.) and upto 
464 sq . metres ( so sq . ft .) of outside surface . 
Above 4 .64 sq. metres (50 sq. ft.) of outside 

surface 


| An amount equal to the registration fee of 

the boiler for which the part is intended . 


(210 ) for Regulation 397 , for the figures , symbol and abbreviation “ 650°F , ” the figures, sym - 
bols , abbreviations and brackets “ 343 °C (650°F ) " shall be substituted ; 

(211 ) in Regulation 408, 
(1) for the figures and words “ 1 /8 inch ” and “ I inch " , the figures, abbreviations and 

brackets “ 3mm ( 1 /8 in ) ” and “ 25 mm ( 1 in .) " . shall respectively be substitu 

ted ; 
(ii ) the words " in inches " in the two places where they occur shall be omitted ; 
( 117 ) for the portion beginning with “ W . P . = . . . . . , ” and ending with " K - factor (sce 

Equation above ) , the following portion shall be substituted , namely : 

(t -CYCS 
WP - - 

. . . . . . . Eqn . (97) 
700K 
Wheret Thickness of plate, 
W .P . - working pressure , 

- outside diamter of the flange , 
on factor dependent upon the ratio h where h is the external height, gene 

rally obtained from the curve shown in figure 22 or by Equation 75. 
In no case shall K be taken as less than : - . 


I . IS 


— or 
D 


0 . 12 


D 
- 
R 


Minimum ultimate tensile stress of plate , 
= Constant as follows : 
Where the end plate is in one peace , 


35 


= where the end plate is not in one piece , 
= 32 , where Class I requirements are compliled with . 

27, where Class II requirements are complicd with . 

- 0 . 16 cm (0 . 06 in .) 
(iv ) for the figure and abbreviation " 2 in , " , the figures, abbreviations and brackets 

“ si mm ( 2 in . )" shall be substituted ; 
(V ) for the portion beginning with “ Where the diameter of such opening . . ... . " and end 

ing with “ K - factor (see cquation above) " , the following portion shall be substituted , 

naçmly : 
Where the diameter of such opening is not greater than 64 mm ( 27 in .) and the value of the 

P - D 
ligament - - - - is not less than — compensation is not required . 
P 

K 


LE 


Where d is greater than 4 mm (2410 .) or p -d / P 18 less than 1 /K full compensation shall be 
provided . 


Where Pwpitch of openings , 

D - diameter of openings, 

K - factor ( see Equation above ). 
(212 ) in Regulation 409 ,-- 
(1) for the figures, abbreviations and words “ 250 lbs. /sq . in ." , " 3 / 4 inch " , " cre quarter 

inch " , " 5 inches ” wherever they occur, the figures , abbreviations, brackets and 
words " 175 kg /cm ( 250 lbs. sq . in . ) " , " 19 mm (3 /4 in .) " 6 mm (one quarter 

inch ) " and " 127 mm ( 5 inches)" , shall respectively be substituted ; 
(ii) the words " in inches " wherever they occur shall be omitted ; 
(111 ) for the Figures 41- A , 41- B , 42 - A , 42 - B , 42 - C , and 43 , the following Figures shall res 

pectively be substituted , namely 


BORE BR + 


- HOL DIA 


0.9 Tm. 


0 + c . MAX. 


WHERE C = 3 MM . 

FIG . 41. A 


( Vor .) 


Tu BORE 


WHERE CEVGMMCGI ) 

FIG . 41 B . 
MINIMUM WELD ATTACHMENT FOA STAND PIPES 127MM ( SIN .) 
DOM AND UNDER , WITH PLATE THICKNESS TS LOUAL TO 
( 1. 5TH ) OR GALATA . 
FIG . 41 AMD 41 MINIMUM WELD ATTACHMENT FOR STANDPIPES 
UPTO AMD INCLUDING 27 MM (914 ) BORE NOT REQUIRINA 
COMPESAT (MG PLAT & G . 
NOTE : THE TYPES " A ANO BARL PERMITTLO ONLY WHERE 
THE ELECTRODES AND TECHNIQUL TO SL USLO HAVE SEEN 
SHOWN BY SEPLAATELY PREPARED TEST SPECIMLNS TO GIVE 
FULL PENETRATION , WITH SOUND WILD METAL AT THE ROOT OF THE 
GROOVES 


MINT 


C .RAR MIN 


0 .5 TN . 


HOLL DIA 
D + CI MAL 


WHERE COMM . 

CI: 3 MM WIN ) 


(MAIN ) 


20 


MINH 


FIG . 42. A . 
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BORA 


MIN . 


I OS 
Hak 

0 : 5TM . 
WHLRL C . H .GMM (VII .) 


MINE 


MM . 


(VAIN .) 


FIG . 42 . C . 
MIN . WELD DIMENSIONS WHERE PLATE 
THICKWESS TS IS IKI THAN 1.5 Th . 

FIG . 42 8 . 
FIGS . 41 - A , 42- 8 AND 42 - C MINIMUM WELD ATTACHMENTS 
FOR STANDPIPES OVER 12 MM . ( SIN ) BORL . NOT 
REQUIRING COMPE SATING PLATESs . 


BOAE 


MIN . 


TNM 


INTC 


МІК . 


TO - 5 TN . 


MINE 


WHERR C : GMM . ( / IN .) 
MINIMUM WELD ATTACHMENT FOR STAND PIPES OVER 
127 MM OA ( SIN ) A EQUIRING COMPENSATING PLATES 

FIG . 43 


FORMS OF WELDED JOINTS FOR FLAT 
END PLATES FOR CLASS I BOILERS KOT 
LXCEEDING 508 MM . ( 20 /N ) DIAMETER 


or working (250 lbs. of stand the stand pipe. 


( iv ) for the portion beginning with " The thickness of the stand pipe , ending with 

" stand pipe in inches, the following portion shall be substituted namely : 
The thickness of the stand shall not be less than 6mm ( 1/4 in ) or that given by theJfollowing 
formulae , whichever is the greater . 

a. For working pressure upto and including 17 . 5 kg /cm (250lbs./sq . in ) - t - D + C 
b . For working pressure above 
17 . 5 kg / cin (250 lbs./eq . in ) - [ D + C 
Whearet - thickness of stand pipe , 

D - Outside diameter of the stand pipe, 
C - 3 mm (1/8 in .) 

CI - 4 /8 mm ( 3/ 16 in .) 
(213 ) in Regulation 412 , 
(1) for the portion beginning with " W . P = 2S ( T -2 ) ^, .. and ending with “ 3/8 inch , the 

DI 
following portion shall be substituted , namely : 
CS (t- Ci) : 

Eqn . ( 98 ) 
W . P . . 

Di 
Where to thickness of plate 

W .P . Working pressure . 
D Diamter of the pitch circle of the bolts or rivets when the plate is attached 

to an outside flange ort he internal diamter of the shell when the plate is 

attached to an inide flenge 
S - Minimum tensile stress of the plate . 
C 0 - 915 

C = 0 . 16 cm (0 . 06 in .) 
In no casc shall the thickness of an unntayed flat-end plate be legs than iomm (3 /8in .) 
( ii ) for the figures and word " 2 inches " in the two places where they occur, the Agures, 

abbreviations , brackets and wond 64mm ( 2 in ceas ) hall be substituted ; 
(iii) the words " in nches " shall be omitted ; 

(214) in Regulation 413 , for the figures and word " 3/ 16 inch " , the figures, abbreviations and 
brackets 8 mm ( 5 / 16 in . ) shall be substituted ; 


FORMS OF WELDED JOINTS FOR CIRCUMFERENTIAL 
SEAMS . ACCEPTABLE FOR ALL CLASSES OF BOILERS 


TAPERIIN 5 

141 ORC MIN 
WMEAE C 38MM 

PRESSURL SIDL 
ACCEPTABLE FOR CLASS . I BOILERS 

FIG . 44 . 


HIT MINI 


WELD WMOLY ON 
FLAN¢ : 


WHEE C = 38 MM . 


CIORCMIN .LT 

(17 .) 
FIG . 45 . 
perORC MINI 


PALSSURE $ 100 


LIGHT MILD STCE 
BACKING STRID 

PRESSURISIQL . 
WHERE CE 38 MM ( IN .) 

C1E 5 MM BIGIN ) 

C2I 10MM / 8 m .) 
FOR PLATES OVER 19 MM (JAIN . ) THICK ,WIDTH OF GAP THEN THE 
EDGES OF THE PLATES TO DE AGREED UPON BY INSPECTING AUTHORITY O MANUFACTURER 

FIG . 46 


ORCI THICK . 


SEAL WILD 


TORS MINT 


PRESSURE SIDE 


WHERE C 2 38 MM , OR (VAZ IN .) 

C , 13 MM OR ( /2 IN .) 


FIG . 47 . 


the 1/3 BUT NOT LLSS THAN C 


T . 


LEND TO BE WLLDED THUS 

BEFORE SHELL IS TURNED IN 


WHERE C : 5MM . 


(3/ 1611 .). 


FIG . 48 


GAP MOT LES 


SAP HOT LESSTHANE 


WHERE 6 : 6 MM 


FIG . 49 


( 215 ) In Regulation 410 , 

Oxfor the Figures 44 - 49 , the following Figures shall respectively be substituted , namely 
( ii ) for the portion beginning with “ Class I boilers " and ending with " requirements " 

the following portion shall be substituted , namely 
Class I Boilers. The working pressure of which exceeds II . 6 kg /cm , ( 165 lbs / sq . in .) 

or the product of the working pressure in kg /cm and the internal diameter in 
centimeter exceeds 1473 (or the product of the working pressure in pounds/ sq . in . 

and in the internal diameter in inches exceeds 8250 ) . 
Class II Boilers. The working pressure of which is l1 . 6 kg /cm . ( 165lbs / sq .in ) erd belcw 

or the product of the working pressure in kg /cm and the internal diameter in 
Centimeter is below 1473 ( or the product of the working pressure in pounds/sq . in . 

and the internal diameter in inches is below 8250 ). 
( 216 ) In Regulation 417 , for the figures and abbreviation “ 1 /32 in ." , the figures, abbrevia 
ting and brackets " 0 . 8 mm ( 1/32 in .)" shall be substituted ; 

(217) In Regulation 418 , for the figures and abbreviations " It sq . in ." , the figures , abbrevia . 
tions and brackets “ 968 mm . (It sq . in .) " and for figure 51, the following Figures shall be sub 
stituted , namely : 


WHERE 


WHERE CE 64 MM 

CHO CMM C MIN .) 
WE NOT LESS THAN FULL PLATE THICKNESS 

WITH A MIMINUM WIDTH OF 38 MM ( 
SPECIMEN O TENSILE TEST FOR JOINT 

TENSILE TEST FOR JOINT 

FIG . 51 . 


.. .. .. .. . 


( 218) in Regulation 419 , for the figures , words " I 1 / 4 inches ” , “ I / 16 inches " , 1 /8 inch ” , the 
figures , abbreviations and brackets “ 32 mm ( 1 1 / 4 in .)" , " 1 . 6 mm ( 1 / 16 in .)" and " 3 mm ( 1 / 8 in .) 
ball respectively be substituted ; 
( 219) in Regulation 425 - 
(1) for Equation (99 ) and entries below it, the following Equation and entries shall be sub 

stituted , namely : 

( t - C ) SC 
W . P . 

. . . . .. . . . Eqn . (99 ) 
70D 
t thickness of shell , 

- internal diameter of shell , 

- Ultimate tengile stress, 
C - 32 for Class I boilçrs , 

27 for Class II bojlers , 
C - 0. 16 cm (oʻ06 in .) 
( it ) for the table , the following table shall be substituted , namely - 


Minimum thickness for fusion welded shells 


Class 


Internaldiameter 


Minimum thickness 
6 mm ( 1 /4 in .) 
6 mm (1 /4 in .) 


Upto and including 610 mm (24 inches ) 
Over 610 mm (24 in .) upto and including 

914 mm ( 36 inches ) . . 
Over 914 mm (36 inches) . . 


8 mm ( 5 / 16 in .) 


. 


Io mm ( 3/8 in .) 


4 


W (NINOR AXIS) 


NOTE : - 


T : CALCULATED PLATE THICKNESS + C 
WHERE CE3 MM . ( 481N . ) . 


CLLIPTICAL PRESSED MAN HOLES IN DISHED 
END PLATE 

FIG . 55 . 


( 221) in Regulation 429 , for the figures and words “ 21 Inches or the pitch in inc hes " 
the figures, abbreviations, brackets and word " 64 mm ( 21 inches ) or the pitch " ghall be subs 


tituted ; 


( 222 ) for the table in Regulation 434, the following table shall be substituted , namely : 


Internal diameter 


Minimum thickness 


. 


Upto and including 610 mm ( 24 in .) 
Over 610 mm upto and including 914 mm (36 inches) 
Over 914 min (36 in .) 


, 


6 mm ( 1 / 4 in .) 
8 mm ( 5 / 16 in .) 

mm (3 / 8 in . ) 


. 


(723 ) for regulation 504 , the following regulation shall be substituted, namely : 
504 . Hydraulic test for nero econnmisers . For all new economisers the hydraulic test must 

be applied as shown below : 


On components before 299cm 


Design Pressure 


Hydraulic test pressure 


blyV4C 898cm 


Cast iron tubes, headers and 

bends. 


Steel tubes and bends 

Ditto 


Twice working pressure . 
Minimum Pressure 49 kg 

cm . ( 700 lbs/sq . in .) 
35 kg/cm (500 lbs /sq. in.) 170 kg /cm . (1000 lbs/sq . in .) 

or legs , 
Above 35 kg/ cm , but not ex - Twice the working pressure . 

ceeding 70 kg/ cmn ". ( 1000 lbs / ] 
8q, in .) 
Above 70 kg /cmº ( 1000 lbs/sq . 70 kg /cm . ( 1000 103/sq . inch ) 
in . ) 

| above the working pressure . 
Below 70 kg /cm . (1000 lbg / Twice the working pressure. 

89 . in . ) 
Above 70 kg / cm . ( 1000 lbs/ sq . Working pressure plus 70 kg 
in .) 

cm . ( 1000 lbs/ag . in .) 


Ditto 


Headers 


Ditto 


NOTE :— " Working pressure" shall be the highest prcssue at which the economiser relief 
Velve are to be set . 

The above test pressure shall be held for a minimum period of ton minutes . 


(225) in Regulation 506 , in clause (a ), for the figures and abbreviationę 1. 2 in , the following 
figures , abbreviations and brackets shall be substituted , namely :-- 

30 . 48 mm ( 1 2 in .) 

(226 ) in the tables below clause (a ) of Regulation 508 ,the following tables shall be substituted 
namely : 


Group 


Hem 


Weight of castings 

Test requirements 
Upto 12 . 7 kgs ( 28 lbs ) 

One test for each 1924 kgs (30 cwts) of 

castings or part thereof. 
Over 12 - 7 kgs ( 28 lbs ) and upto | Onç test for each 2032 kgs (2 tons ) of Castings 
50 . 8 kgs ( I cwt) . 

or part thereof. 
Over 50 . 8 ( I cwt) and up to 1016 One test for cach 3048 (3 tons) of castings or 
kg8 ( I ton ) 

part thereof. 


In theabove groups 1, 2 and 3 , all castings represented by oncțestmust be poured from the same 
cadle of samç heat as the bar or /bars provided for the test. 


Over 1016 kgs ( 1 ton ) and im - One test for each 4064 kg8 ( 4 tons ) of castings 
portant caştings . 

or part thereof or for cach casting weigh . 
ing 4064 kgs ( 4 tons) or more 


( 227) for the table in regulation 509, the following table shall be substituted , namely : 
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30 - 48mm (1 . 20 in.) 


20 . 27mm 
(0 . 798 in .) 


322 . 6mm * | simm 
(0 . 50 sq . in . ) ( 2 in . ) 


89mm 
(31 in .) 


Simm 
(2 in .) 


210mm 
(87 in .) 


149m . 
(57 / 8 in . ) 


29mn dia 3mm pitch 29mm 
( 11 /8 in , dia . O . 111 (11 / 8 in . ) 
in . pitch or 0 . 143 

in . pitch ) 
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( 228 ) For regulation 510 , the following regulation shall be substituted , namely : 
SIO . Themanufacturer shall, on the basis of design details , satisfy the Int pecting Authority 

regarding the design and strength of all parts of cast iron economisers subject to tlie 
following maximum working pressures : 

Max , W . P . 


( 1 ) Ordinary Vertical Tube 

. | 23 kg /cm . (325 lbs/ sq . in .) 
( 2 ) Ordinary Vertical Tube with strengthened tubes 2,6 kg/ um . ( 375 sq . in .) 
( 3 ) Ring Stay Vertical Iube 

33 kg /cm . ( 475 lbs / sq . 11 .) 
(4 ) Gilled Tube Type of approved design 

145 . 5kg /cm . (650 lbs /sq . in .) 
( 229 ) In Regulation 512 , for the figures , symbol and abbreviations " 40°F " ard “ 120ſt." the 
figures , symbol, abbreviations , brackets and word " 22°C (40 " F )” and “ 36 . 6 meters ( 129 ft.) " 
shall respectively be substituted ; 

( 230 ) In Regulation 515 , in sub - clause ( iv ) of clause (b ), for the figure and word “ 2 inches 
che figures, abbreviations, brackets and word “ 51 mm ( 2 inches )" shall be substituted ; 

( 231) In Regulation 517 
(1) for clause (b ), the following clause shall be substituted , namely : 
(6 ) Roller expanded tubeg shall project through the neck or bearing part in the holes by 

at least 6 mm ( 1 /4in .) and shall besecured from drawing out by being bell -mouthed 
to the extent of o : 8 mm ( 1 /32 in .) for each 25 mm ( 1 in .) in diameter plus 1 . 6mm 
( 2 / 32 in .) . 


(it) In clause ( d ) for the figures and word " 1 / 2 inch " the figures, abbreviation , brackets and 

word " 13 mm ( 1 / 2 inch )" shall be substituted ; 
(232 ) For Regulation 518, the following Regulation shall be substituted , namely : 
518 . Joints, Bolts , Studs and Flanges. 

(a ) The maximum working pressure for the bolts shall be determined by the following 
Formula : 

NxC 
W . P . - - - - - - D - C ): . . . . . . . .Eqn , ( 121) 

A 
Where N = No, of bolts gécuring the parts, 

= Bolt diameter measured over the threads, 
= The area cxposed to pressure which is assumed to be bounded by a llne 

midway between the pitch line of the bolts and the inner edge of the 
flange where flat joints are used with joint rings . Where conical 
joint faces are used with joint rings , of curvilinear cross section , the arca 
exposed to pressure shall be assumed to extend to the rest of the thread 
where the tube ends are screwed , or to a corresponding boundary linç 

if the flanges are attached by other means, 
= 330 kg /cm (4 ,700 lbs /sq , in .) for steel botts or studs of 44 kg /mm * ( 28 

tong sq . in . ) minimum ultimate tensile stress where the diameter over 

thread is less than 19mm ( 3 /4 in .) 
+ 359 kg /cm (5 , 100 lbs/sq . in .) for steel bolts or studs of 47 kg /mm 

( 30 tons/sq . in .) minimum ultimate tensile stress where the diameter 

over thread is less than 19mm (3 / 4 in .) 
- 394 kg /cm (5 ,600 lbs/sq . in .) for steel bolts or studs of 55kg/mm 

(35 tons / sq . in .) minimum ultimate tensile stress where the diameter 

over thread is less than 19mm ( 3 /4 in . ) 
394 kg/ cm ( 5,600 lbs/ sq . in .) for steel bolts or studs of 44 kg /mm 

( 28 tons/ sg . in .) minimum tensile stress where the diameter over threads 

is not less than 19mm ( 3 /4 in ) and not greater than 22mm (7 / 8 in .) 
-- 492 kg/ cm (7 ,000 lbg /sq . in .) for steel bolts or study of 44 kg /mm2 

minimum ultimate tensile stress where the diameter over thread is 

greater than 22mm (7 / 8 in .) 
AI 299 cm , P being the pitch of thread in cm . 

( 1 . 28 inches , n being the number of threads per inch ). 
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Where the bolts or studs used , have a tensile strength exceeding 50 kg/mm (32 tons/sq in ) 
& plate shall be permanently fixed to the cconomiser structure in a prominent position drawing 
attention to this fact in case replacements of holts or studs are necessary . In no case shall the nuts 
be exposed to the action of the flue gases 

(b ) The thickness of cach flange shall be not less than that given by the following equa 
tion . 


t - 


VPD (D) – D ) 


Where t 

= Thickness of flange, 

Working pressure (gauge ), 
- Outside diameter of tube, 
= Pitch circle diameter of bolts or studs . Provided that such flange is 

cast integral with the body and with appropriate internal corner radill » , 
C - 288 kg/cm (4096 lbs /sq . in .) 
In no case however the thickness of a flange be less than 19mm (3 /4 in ) 
(233) In Regulation 519 , 
(1) in clause (b ), tor the figures and symbol " 2 " , the figures , abbreviations and bracket 

" 5 , mm ( 2 in ) " shall be substituted ; 
(11) In clause (1) , for the figures, abbreyiations “ 1000 lbs /sq. in , the figures , abbreviations 

and brackets “ 70 kg /cm ( 1000 lb / sq . in ), ” shall be substituted ; 
(234 ) În regulation 520 , for the first para , the following paragraph shall be substituted , namely : 

520 , General - Feed pipes may be made of steel, cast iron or copper but cast iron pipes will 
not be accepted for a working pressure over 14 kg/ cmnº ( 200 lba /aq , in ) or 218°C ( 425°F ) Copper 
feed pipes shall be solid drawn and not exceed 203mm ( 8 in ) cxternal diameter and may be used 
for a working pressure not exceeding 24 5 kg/ cm (350 lbs/sq in ) or 149°C (300°F ) 

(235) In Regulation 522 , for Equation (122 ) and the entries below it , the following Equation 
and entries shall be substituted , namely 

C (t- 6 ) 
W . P . - - - - Eqn ( 122) 


Where t thickness , 

- the external diameter of the pipe, 
= 292 kg /cm (4160 lbs /sq in ) 

- 48 cm ( 3/ 16 in ) 
( 236 ) In Regulation ( 27, in clause (b ), for Equation (123 ), and the entries below it , the follow 
Ing Equation and cntries shall be substituted , namely – 

C (t - C ) 
WP. - - - - - - Eqn ( 123 ) 

d 
Where t - thickness, 

external diameter of the pipe , 
422 kg /cm (6 ,000 lbs/sq . in . 

= 0 08 cm (0 03 in ) 
(237 ) In Regulation 525, for clause (b ), the following clause shall be substituted , namely : -- 
( b ) The fitness of the cconomiser parts shall be determined as per the following formulae :- - 
(1) Cast iron smooth tube economisers with pressed socket joints 

AZ CAN 
WP. - - t - - Eqn ( 124 ) 

Ca 
Where P , Design pressure , 

- Area of contact surface of a single sockct , 
- Cross sectional arca measured on the mean diameter of a socket hole , 
- Breakdown load of an unreinforced socket joints 
- Number of stays per header , 


270 


GA , TE OF INDIA EXTRAORDINARY 


(PART II 


Cs 


Number of sockets per header , 

551 ,6 cm (70 sq . in .) 

- 15 . 8 kg/cm (225 lbs./sq . in .) 
For existing standard designs the breakdown load of an unrcinforced socket joint , shall be 
taken as not grcater than 6113 . 5 kgs or ( 13 ,500 lbs. ). For designs not already, in use before the 
date of this standard , the corresponding figure shall be taken as not greater than 75 percent of 
the load as determined by experiment. 

( ii) Headers of approximately rectangular cross section . 


W . P . 


= 


C (t - C ) . 

- - Egn. (125) 


bi 


Where t thickness , 

b - Distance between the sides of header supporting the surface, 
W . P . = Desigr pressure (gauge ), 

=- 792 kg /cm (11,264 lbs/sq . in .) where the water side surface is flat, 
1,584 kg/cm (22 ,528 lbs/aq , in .) where the water side surface is 

curyed , 
provided that the curvature is continued without interruption and the 

thickness at each end of the side is not less than that determined with 
= 792 kg /cın (11, 264 lbs./sq . in .) 
50. 16 cm (0 .06 in .) 


In no case, however, shall the thickness of the side of the header be less than 13mm ( 1/ 2 in .) 
at any part . 
( iii) Headers of approximately circular cross section . 

0 .6K (t - C ) 
W . P . - _ 

-- - -Eqn . ( 126 ) 


Where t = thickness , 

W . P . - Design pressure , 
D - Outside diameter of header, 

* 596 kg/cmnº (8 ,480 lbs/sq. in .) for grade 16 . 5 Iron , 
- 540 kg / cm : (7,680 lbs/sq . in .) for grade 14 iron , 
2495 kg/ cm (7 ,040 lbs./sq. in .) for Grade 12 iron , 

0 :40 cm (5/ 32 in .) 
The minimum thickness of plain cylindrical portion of a header in that part of t e length 
wilch does not contain tube holes shall comply with the requirements of sub - clause (V ). 

In no case , however , shall the thickness at any point be less than 13mm or 1/ 2 in , 
( lv) Tubos. 

K (t- - C ) 

- Eqn . ( 127) 

D 
Wheret ethickness , 
W . P . - Design pressure (gauge ), 

Outside diameter of tube , 
- 596 kg/cm (8, 580 lbs/sq. In .) for grade 16 - 5 iron , 
= 540 kg / cm (7 ,680 lbs. sq . in .) for grade 14 iron , 
- 495 kg /cm (7,040 lbs/sq . in .) for grade 12 iron , 
= 0 . 32 cm (1 /8 in .) for portion where gills act as reinforcemer1, 

- 0 . 40 cm or 5/ 32 in , for portion not reinforced . 
In no case, however, shall be the thickness at any point be less than 7mm (11/ 32 in ) 


W . P . 


- - 


0 .8K (1 


) Jan ( 128 ) 


(v) Manifold pipos 
W .P . 

D 
Where 

t o thickness , 
W .P . - Design pressure ( gauge ), 

- Outside diameter of pipes, 
- 596 kg /cm ( 8, 180 lbs/sq. in .) for grade 10 . 5 iron 
- 540 kg /cm (7,630 lbs/sq . in .) 

- 495 kg /cmº (7, 040 lbs./89 . in .) 

с 20 : 40 cm (5 / 32 in .) 
In no case, however , shall the thickness of a manifold pipe or branch bu 1339 than imm 
( 7 / 16 in .) 

( vi) Case iron economisers with extended surface horizontal tubes . 
Connector Bends 

K (t - C ) 
W . P . = - - - - Iqn . ( 129 ) 

D 
Where t ? - thickness of bends, 
W .1 , Design pressure (gauge ), 

= Outside diameter of bend , 

596 kg/ cm (8 , 480 lbs/sq . in ) for grade 16 5 iron , 
= 540 kg /cm ( 7,680 lbs/sq , in .) 

- 495 kg /cm * (7 ,040 lbs/sq . in .) 

Ci - 0 . 4 cm (5 /32 in .) 
la no : 18c, however , shall the thickness of a connector bend be less than 10 gram (13/ 32 


Tubes. - Tor comply with equation ( 127) 

Manifold pipes - To comply with equation (128 ) 
( 238 ) in Regulation 531 , in the note below claus : ( b ) , for th : figuras, ryma yol and abbreviatio , 
" 100°F " , the Agurks, symbol, abbreviations and brackets " 38°C ( 100°F ) " shall be substituted 

For regulation 532 , the following regulation shall he substituted , Demely : 
(240.) Economiser ra , ing : — The rating shall be cquivalent to the arca of the heating surfa 
in square meter multiplied by 10 . 764 ( or the heating surface in square fcet) which shall be comp . " 
ed from the tubes and headers . 

(241) In Form I referred to in Regulation 386 and 387, for the entries in column i or 
tho Table , the entries in column 2 shall be substituted ; and the word " tons ” in the first Une under 
Gusset Stay Particulars shall be omitted ; 


Kilometres 


Mila . . . . 


miles 
kg / cm 


lho . . . . . . . 


kg/mm 


t . tons 


lbs/sq. in . 
kg/mm 

- to 
tons in , 
mm 


tonyin 


in . 


cm * 


sq . in . . . . . . . 


sq . in . 
mº 


. ft. . . . . . . 


84 . ft. 
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. 


G . , 


, 


W . P . 


- 


(t - 2) x S x J = lbs. 

a lbs. 

Cх р 
(t2 - 1). 

ulbo 
DI 
[( x + (t- 1 ) 

- - - mlle. 


(t - C ) Sx ) kg /cm 
W .P . — 

rox CXD lbs. /sq . in . 
C (t - ) 

kg m 
W . P . E 
D . 

lbs/sq . in . 
C [t - c1 [( - )" (11 -c )"} 
W . P . - 

D2 

kg /cm 


U. P. == 


cm 


W = = 


am 


II: 184 


lbs sq . in . 
3 :47 (t- 1) 

C ( - ) 
ains . 
VW . P . 

W . P . 

ins. 
3 . 7 (t- 1) 

VC (t- c ) 
- - ping. 
VW . P . 

W .P . 

Ing. 
(G - N ,D , (t-2).037. . .. . . 

( G -N•D ") (t- C ) x 1. 184 
(G .- D .) (t-2).037. . .. 

(G ,- D .) (t- C ) X T . 184 
8500 x 

C, x C 
A 
10000 TT do 

C , Todo 
W . P . 
DACK 

DACK 
33333d 

C .de 
W .P . 

W .P . 
DACK 

DACK 
160000 B H 

Свн 
W .P. 
DACK (2B -+- 1- 8H ) 

DACK (3B " + 1 8H ) 
DIST 
As - A V (Ita 

) . . . . . . . . 

As - A VK 
1000 
(241) In Form II, referred to in Regulation 4 (c ) (i), for the entries in column I the entries 
in column 2 shall be substituted ; 


W . P . 


- 


W . P . 


cm 


Feet . . . . . . . . 


CIO 


inches 


Inches . 
kg/cm 


lbs. 


..... 


lbs . sq . in , 


(243 ) in Form III , referred to Regulation 4 (c ) ( il ), for the entries in column I of the 
Table , the entries in column 2 shall be substituted ; 

kg / cm 
1bg. . . . . . . . . 

Iba sq . in , 

m 
Sq . feet . . . . . . .. 

sq . ft. 
Total evaporation ?.H . 

Total cvaporation kg . P . H . 


lbs . 


mm 


Inches . . . . . . . . . . . 


. 


. 


. 


inches 


GA 


OF . 


A EXTRAORDINARY 
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Thickness or plates in 32nd or diameter . . . . . . 


Thickness of plates in mm or min - 


inch 


mm 


lo Inches . . . . . . . 

inches, 

kg mm 
tong . . . . . . . 

tons/sq . In . 

kg / cm 
Ibs/sq . in . . . . . . . . 

lbs /sq . in . 
(244 ) in Form III- A referred to in Regulation 4 (e), for the words " Ibs per sq . in ." and 
" P " wherever they occur , the following shall be substituted , namely : 
" kg / cm ?" 

" CO 

and 
Ibs/sq . in . 

Fo 
(245) in Form IV , referred to in Regulation 4 (c ) (iv ), for the entries in column 1 of the Table , 
the entries in column shall be substituted ; 

CTTI 
Ft. in . . . . . . 

ft. in . 

mm 
32 nds inch 

inch . 

kg /mm 
tong per sq. Inch 

tons/sq . inch . 

mm 
lachce . . 

inches. 
( 246 ) in Form V referred to in clause (c ) of Regulation 381 and in Form VI referred to in 
Regulation 389 , for the words “ lbs./sg . In ." , the following shall be substituted, namely : 

" kg /cm " 


lbs. /sq . in . 
(247 ) in Form VI referred to in Regulation 389, for the figures and abbreviations " 2008q . ft. 
the figures, abbreviations and brackcts " 18 . 58m ( 200 sq . ft.) ” shall be substituted ; 

(241) in Form VIII referred to in Regulation 501( 2 ), for the abbreviations " lbs." and " Ibs, 
per sq . in " , the following shall be substituted , namely : 

" kg /cm " 


and Kg /cme 


lbs./eq . ir . 
(248 ) in Form VIII referred to in Regulation 501 ( d ), 
(i) for the abbreviations “ Ibs" and " lbs. per sq. in ," the following shall be substituted , 

namely - 
" kg /cm ?" and " kg /cm "" 

1b9 ./ sq . in . 
( ) in column 2 , the word , figures and letters " in 32nds” and in column 3, the words 

" to tong" shall be omitted , 
(249) in Form IX referred to in Regulation 528 , for the word Ib8." , the following shall be 

substituted , namely 
•kg /cm2 

lbs./sq . in . 
(250 ) in Form X rw . crred to in Regulation 525 e ), for the aorreviation and letters " 168 . 
per sq . in ," and " F " , the following shall be substituted , namely : 
" kg /cm " 

" C " 
- and 
lbs./sq . ir . 


Fo 


(251 ) in Form XI referred to in Regulation 330 , for the abbreviations " lbs ./per 89 . in 
and " F " , the abbreviations and brackets " kg/ cmi ( lbs./ per sq . in .)" and " Cº( F )" shall be substi 
tuted ; 

(252) for the figures " I- 625 " wherever they occur in Appendix A , the following shall bo 
substituted , namely : 

" CI - fimm ( 1. 625 in .)" ; 
(253 ) in Appendix B , – 

(i) for the cable below Fig . I, the following Table shall be substituted , namely : 


Nominal th [ckness of test test 

picce , 


(See note 3 ) 
. iomm (3 /8 in .) 


(iv ) 
Tomm ( 3 /8in ) 

and 
thicker. 


Upto but not 


including 


Width .. . . . . . . . 
Gauge length . . . . . . . . 
Parallel lengti) (minimum ) . . P 
Raullus at shoulder 

(minimum ). . . . . . . . . . . . R 
Approximate total length . . . . . . 


13777 ( in .) 25mm (1 in .) | 38mm (1 fin .) 138mm ( 17 in .) 

max . 

max . 
Simm ( 2 in .) | 102mm ( 4 in .) | 203mm (8 in .) 203mm (8 in .) 
64mm ( 21 in .) 114mm (41in .) 229mm ( 9 in .) 229mm ( 9 in .) 

25mm ( 1 in .) 25mm ( 1 in .) 250m ( i in .) | 25mm ( i in .) 
203mm (8 in .) | 305mm ( 12 in .) 457mm ( 12 in .) (457mm (12in .) 


(u ) for Notes 2 and 3 below the Table 80 substituted , the following Notes shall be 

substituted , namely - 
2 . For certain non - ferrous metals it is sometimes convenient to use the standard test pieco 
that has a width 13mm ( in . and a guage length of simm ( 2 in .) for thickness exceeding omma 
( it in .) 

.. . 3. At tout plece of the dimensions given in Col. (iii ) for material under romm (i in .) nonimel 
thickness is intended for ferrous metals only . 

(ii ) for Fig . 2 , the following Figure shall be substituted , namely : 


c . GAUGE LENGTM 


ADN C3 MIN . PARALLEL LENGH . 


RAD 


- C4 . -- - - - 


UN 


WHERE C : 203 MM . : (81N .) 

CI : 19 MM . ( 3/4IN .) . 
Cz : 25 MM LIIN ) . 
13 229 MM . 910 . ) . 
C4 : 381 MM . 


INTENSTILE TESTS OM SPECIAL SHEET 6 STRIP MATERIALS , 
( EG , STELLS USED FUR DEEP PRESSING OPERATIONS ) 
THE ABOVE ALTERNATI . E TEST PIECE MAY BE USED . 

TEST PIECE AL 
FIG . 2 


B " , the figures, abbreviations and brackets " 25 mm ( 1 in .)" shall be substituteds 
(v ) for the figures and abbreviation " 8 In ." , " Itin ," and " In ." , occurring in paragraph 

headed " Length between abbrevlation to be not less than 9 - D ” , the figures , 
abbreviations and brackets " 203 mm (8 in .)" , " 38 mm ( 11 in . ) and " 13 mm (din .)" 

shall respectively be substituted ; 
(01) for the figure and abbreviation “ I in ," occurring in the sentence below " Test Piece 

B - I" , the figures, abbreviations and brackets " 25 mm ( 1 in .)" shall be substituted : 
(oil) for the entrics below Fig . 5 , the following entries shall be gubstituted , namely : 

Gauge length G - simm ( 2 in .) 
Parallel length P to be not less than 57 mm (2- 1/4 in .) 
Diameter D = 14 32mm (0 . 564 in .) 
Cross -Scctional area A - 161. 3 mm (1/4 sq . in .) 

Ridlus at ghoulder 13mm ( 1/2 in ) minim im for w .01ghtmitals und 64mm ;/ 27 in .) inini 
mum for cast metals . 


0 .125 in. = 3 18mm (0. 125 in .) 
(zin for the Table below Fig . On the following Tablu shall be substituted , namely : 


Diumelur 


Radius at shoulder 
· R (Minimuin ) 


! Cross - Src ional 

area A 


G :luge length Parallcl length 

G | P (Minimum ) 


Wrought 
metal 


Cast metal 


28 .65mm 
( 1 . 128 in .) 


25 . 0 mm 
( 1 . oo in .) 


127 mm 
( s . oo in .) 


645 . 2mm roomm 
( 1 . 0000 sq. in .) (4 . 00 in .) 
483 . 9 mm 87 . 88 mm 
(9 . 7500 sq . In .)/ (3 : 46 in .) 
322 . 6 mm 

71 .63 mm 
(o 5000 sq . in .) ( 2 .82 in . ) 


114 mm 
( 4 5 in .) 
98 . 80 mm 
(3 89 in .) 


24 - 81mm 
(0 . 977 in . ) 


21 . 85 mm 
( 0 . 86 in .) 


109 . 22 mm 
( 4 . 30 in ) 


20 . 27 mm 
(0 . 798 in .) 


80 . 77 mm 
(3 . 18 in .) 


17 . 78 mm 
(0 . 70 in .) 


88 . 9 mm 
(3 50 in .) 


51 mm 


14 . 32 mm 
(0 . 564 in . ) 


161 3 mm 
(0 - 2500 sq . in .) (2 . 00 in .) 


57 . 15 mm 
( 2 . 25 in . ) 


13 . 0 mm 
( 0 . 50 in . ) 


64 00 mm 
2 . 600 in .) 


10 - 76 ınm 
(0 . 424 in .) 


12 . 93 mm 
( 1 .69 in . ) 


9 . 4 mm 
( 0 .37 in .) 


46 . 99 mm 
( 1 .85 in .) 


IO 13 mm 
(0 . 399 in . ) 


40 13 mm 


8 . 89 mm 


( 1 :58 in .) 


( 0 . 35 in ) 


44 : 45 pm 
( 1 . 75 in .) 


QI IO mm 28 mm 
(0 - 1412 sq . in .) (1 . 5 in .) 
80 -65 mm 135 .81 mm 
( 0 - 1250 sq . in). ( 1 : 41 in .) 
64 :52 num ! 

32 .0mm 
(0 - 1000 sq . 117.) ( 1•26 in .) 
10 33 mm | 25 . 0 mm 
( 0 . 0625 sq . in . ) ( 1 .00 in .) 


9 .07 inm 
( 0 . 257 in . ) 


36 . 07 mm 
( 1 : 42 In .) 


7 . 87 mm 
(0 . 31 in .) 


39 37 min 
(1 . 55 in .) 


7 . 16 mm 
(0 . 282 in .) 


28 . 45 mm 
(1 : 12 in .) 


6 . 35 mm 
(0 : 25 in .) 


31. 75 mm 
( 1 25 in .) 


5 . 74 mm 
(0 . 226 ir . ) 


25 . 8 mm 

20 : 32 mm 
( O 0400 sq . in .) (0 . 50 in .) 


22 . 86 mm 
(o go in .) 


5 . 10 mm 
( 0 . 20 i 


25 . 0 mm 
( 1 . oo in .) 


4 . 04 mm 
(0 . 159 in ) 


J29mni 
( 0 : 02Co 12. in . ) 


14 . 22 mm 
( o 56 in .) 


16 . 0 mm 
(063 In .) 


3 . 56 mm 
( 0 . 14 in . ) 


I 78 moi 
(0 . 70 in .) 


3 . 17 mm 
( o 125 in ) 


17 87 mm 

II ] 8 mm 
(0 0122 sq . in .) (0 44 in .) 


13 Onn 
1 (0 : 50 in .) 


2 . 79 mm 
(0 . 11 in .) 


1397 mm 
( 0 :55 in .) 


( 254 ) in Appendix D , for the figures , abbreviations and words " 8 tons per sq . in ." , per 
( nchard " 2 in ," wherever they occur, the figures , abbreviations and brackets “ 126 kg . /mm 
8 tons per sq . in .)" , " 25 mm (per inch ) " und " si mm ( 2 in .)" shall respectively be substituid ; 


(255) in Appendix E 
for tables D and E , the following Tables shall be substituted , namely – 

APPENDIX E 
FLANGES FOR PIPES , VALVES AND FITTINGS 

( For land use ) 
TABLE D . - For Working Steum Pressure upto 3 .5 kg/cm (50 lbs/sg . in .) 
( This table does not apply to boiler feed pipes , or to other water pipes subject to exceptional shocks.) 
TABLE E . - For Working Steam Pressure above 3 . 5 kg/ cm (50 lbs/ sq . 17 ) and upto 77 kg /cm (100 lbs./sq. in .) 


Nominal / Diamater 
Intl. Dia . of 
of pipe Flange 


Diameter 
of Bolt 
Circle 


Number and diameter 
of Bolts (of centre 

lines ) 


Upto 3 . 5 kg ./ Upto 3 .5kg.! Upto 3 . 5kg ./ 

cm ( 5 lhs . cm s lbs. cm / 50 lbs. 
1 sq in ). sq . in 

sq . in .) 
7 kg /cm 7 kg ./ cm 
( 100 lbs./ ( 100 lbs. 
sq . in .) sq . in .) 


Upto 7 kg / 
ctn (100 lbs. 
sq . in .) 


Thickness of Flange 
Cast 

Cast Steel and Bronze Stamped or forged wrough 
Iron 

Iron or Steel ( see Notes ) 
Upto 3 . 5 kg./ | Upto 3 . 5 kg . Upto 7 kg . Upto 3 . 5 kg./ Upto 7 ky 
cm ( 50 lbs , cm (50 lbs. CTOS ( 100 lbs./ | cm ( 50 lbs./ cm ( 100 lbs 
sq . in .) sq . in . ) sq . in .) 

sq . in .) ! sq . in . ) 
7kg / cm 
( 100 lbs. / 
sq . in .) 


13mm 
(fin ) 
I9mm 

in .) 
25 mm 
( I in .) 
32 mm 
( 11 ini.) 
38 mm 
( 11 in .) 
SI mm 
( 2 in .) 
64 mm 
( lin .) 
76 mm 
(3 in .) 
89 mm 
31 in . ) 
102 mm 
( in .) 


95 mm 
( 3 - 3 / 4 in .) 
102 mm 
(4 in .) 
114 mm 
(43 in .) 
121 mm 
(4 - 3 / 4 in .) 
133 mm 

65 - 1 / 4 in .) 
| 152 mm 

( 6 in . ) 
165 mm 
(64 in .) 
184 mm 
( 7 - 1 / 4 in .) 
203 mm 
( 8 in . ) 
216 mm 
(84 in .) 


67 mm | 4- 13 mm 
1 ( 2 - 5 /8 in .) ( 4 in , 
73 mm 

4 - 13 mm 
( 2 - 7 / 8 in .) 1 in .) 
S3 min 

4 - 13 mm 
( 3 - 1 / 4 in .) ( gin .) 
87 min 4 - 13 HD 
( 3 - 7 / 16 in .) ( in .) 
98 mm 

4 - 13 mm 
(37 in .) ( in .) 
114 mm 4 - 16 mm 
( 11 in .) ( 5 / 8 in . ) 
127 mm 4 - 16 mm 

Sir . } 1 (S8 in . ) 
146 mm 

1 - 16 mm 
5 - 3 / 4 in .) ( 5 / 8 in . ) 
165 mm 11- 16 mm 
(CI 2 in .) (5 / 8 in . ) 
178 mm 14- 16 mm 
( 7 in .) ( 5 : 8 in ) 


11- 13 Anm 

( 1 in .) 
4 - 13 mm 

1 in .) 
4 - 13 mm 

in 
4 - 13 mm 
it in .) 
4 - 13 mm 
( in . ) 
4 - 16 mm 
(5 /8 in .) 
4 - 16 mm 
( 5 3 in . ) 
7 - 16 mm 

5 8 in .) 
4 - 16 mm 
(5 8 in .) 
8 - 16 mm 
(5 /8 in .) 


Io mm 
(3 / 8 in .) 
13 mm 

in ) 
13 mm 
(fin ) 
( 16 mm 
(5 / 8 in .) 
16 mm 
5 / 8 in .) 
19 mm 
( 3 / 4 in .) 
19 mm 
( 3 /4 in .) 
19 mm 
(3 /4 in .) 
19 mm 
( 3 : 4 in .) 
22 mm 
( 7: 8 in .) 


Io mm 
(3 / 8 in .) 
IO mm 
( 3 /8 in .) 
10 mm 
(3 /8 in .) 
13 mm 
( t in .) 
13 mm 
( 1 in .) 
14 . 5 mm 
( 9 / 16 in .) 
145 mm 
( 9 16 in .) 
14 5 mm 
(9 16 in .) 
14 . 5 mm 
(9 16 in .) 
17 . 5 mm 
(11 / 16 in .) 


Io mim 
( 3 / 8 in .) 
Io mm 
( 3 / 8 in . ) 
Io mm 
( 3 / 8 in . ) 
13 mm 
( in .) 
13 mm 
( in .) 
14 5 mm 

0 : 16 in .) 
14 . 5 mm 
( 9 . 16 in .) 
145 mm 
( 9 16 in .) 
14 5 mm 
(9 / 16 in .) 
17 . 5mm 
( 11/ 16 in .) 


5 mm 
(3 / 16 in .) 
S mm 
(3 / 16 in .) 
5 mm 
( 3 / 16 in .) 
6 mm 
( 1 /4 in .) 
6 mm 
( 1 /4 in . ) 
8 mm 
( 5 / 16 in .) 
8 mm 
( 5 16 in .) 
Jo min 
( 3 8 in . ) 
10 mm 
( 3 8 in ) 
yo mm 
(3 8 in .) 


6 mm 
( 1/4 in .) 
6 mm 
( 1/4 in .) 
7 mm 
( 9 /32 in .) 
8 mm 
65 / 16 in ) 
8 . 8 mm 
( 11 / 32 in .) 

10 mm 
! (3 /8 in .) 

JO 5 mm 
(1332 in ) 
II mm 
( 7 / 16 in . ) 
12 8 mm 
(15 / 32 in .) 

13 mm 
I in .) 


II mm 
(7 16 in .) 
13 mm 

( 1 in .) 
13 mm 

( in .) 
13 mm 

1 in .) 
13 mm 

( 1 / 2 in .) 
16 mm 

( f in .) 
16 mm 


14 mm ! 229 mm | 191 min 8 - 16 mm 
( 44 in .) ( in . ) ( 74 in . ! (5 8 in . ) 
127 nim 254 mm 216 mm 8 - 16 mm 
6 in .) ( 10 in . ) 

(8 in . ) (58 in . ) 
152 mm 279 mm 235 mm 8 - 16 mm 

(6 in .) (11 in .) (9 in .) ( 8 in . ) 
178 mm 305 mm 260 mm 8 - 16 mm 

17 in .) ( 12 in .) ( 10 14 in .) (5 : 8 in .) 
203 mm 337 mm 292 mm 

8 - 16 mm 
(8 in . ) ( 13 114 in .) ( 113 in .) | (5 : 8 in .) 
229 mm 368 mm 324 mm 8 - 16 mm 

9 in .) ( 141 in .) ( 12 -34 in . ) ( 5 8 in . ) 
254 mm 406 mm 356 mm 8 - 19 mm 
( 10 in .) 

( 16 in ) I ( 1.4 in .) i ( 3 : 4 in . ) 
* 279 mm 432 mm ? 381 mm 8 - 19 mm 

( 11 in .) ( 17 in .) ( 18 in . ) i ( 3 : 4 in , 
305 mm 457 mm 106 mm 13 - 19 mm 
( 12 in .) (13 in .) ( 16 in .) ( 3 / 4 in . ) 
* 330 mm 489 mm 438 mm 12 - 19 mm 

( 13 in . ) ( 19 - 1 / 4 in . ) (17- 1 ! 4 in ) (3 : 4 in .) 
356 mm 

527 mm 470 mm 12 - 22 mm 
( 17 in .) (20– 3 . 4 in .) ( 18 } in .) ( 7 : 8 in . ) 
381 mm 552 mm 495 mm 12 - 22 mm 

( 15 in ) (21- 3 : 7 in . ( 191 in .) ( 7 . 8 in .) 
406 mm 578 mm 521 mm 12 - 22 mm 
( 16 in .) 

( 22- 3 in .) ( 204 in .) (7 : 8 in . ) 
* 432 mm бio mm 552 mm 

( 17 in . ) (24 in .) (21- 3 4in .) | 17 : 8 in .) 
+ 457 mm 671 mm 584 nm į 12 - 22 mm 

18 in .) ( 25 1. 4 in ) (23 in . ) ( 7 : 8 in .) 
*483 mm 673 mm 6IO mm 12 - 22 mm 

( 19 in .) (-61 in . ) | 124 n . ) ( 7, S in .) 
508 mm 705 mm 611 mi 16 - 22 mm 

( 20 in .) 112 - -31. in .) 19 - 3 4 in .) ( 7 : 8 in .) 
533 mm | 737 mm 

| 672 mm 15 - 22 mm 
( 21 in ) ( 29 in . 

16 Bin . ) 17 : 8 in .) 
559 mm . 762 mm 6 ? 9 mm 16 - 25 mm 

( 22 in .) ( 30 in ) (274 in .) ( I in , 
+ 584 mm 787 mm 72.1 mm 16 - 25 mm 
(23 in .) 

(31 in .) ( in . ) ( 1 in . ) 
610 mm 826 mm - 55 mm 16 - 25 mm 
( 24 in .) 

(304 io .) ( 29 3: 4 in ) ( 1 in .) 


8 - 16 mm 

58 in .) 
8 - 16 nn 
(5 /8 in . ) 
8 - 19 mm 
(3 : 4 in . ) 
8 - 19 mm 

(3 : 4 in .) 
8 - 19 mm 

(3 / 4 in .) 
12 - 19 mm 

3 / 4 in . ) 
12 - 19 mm 

(3 : 4 in .) 
12 - 19 mm 

( 3 / 4 in .) 
12 - 22 mm 

(7 : 8 in . ) 
12 - 22 mm 
( 7 . 8 in . ) 
12 - 22 mm 
( 7 : 8 in .) 
12 - 22 mm 
(7 8 in .) 
12 - 22 mm 

(7 : 8 in ) 
12 - 22 mm 

(7 : 8 in . ) 
16 - 22 mm 

17 : 8 in .) 
16 - 22 mm 

(7 : 8 in .) 
16 - 22 mm 

( 7 / 8 in . ) 
10 - 25 pm 

( I in . ) 
16 - 25 mm 

( 1 in .) 
16 - 25 mm 

i in .) 
16 - 25 mm 
( 1 in .) 


22 mm 

( 7 / 8 in .) 
22 mm 

7 /8 in .) 
22 mm 

( 778 in .) 
25 mm 

( 1 in .) 
25 mm 

( 1 in .) 
25 mm 

(1 in . ) 
25 mm 
1 ( 1 in .) 
29 mm 

( I - I / 8 in .) 
29 mm 
( 1- 1 /8 in .) 
29 mm 
( 1 - 1 , 8 in .) 
32 mm 

( I - I : 4 in . ) 
32 mm 
( 1- 1 / 4 in ) 
32 mm 

(1 - 1/ 4 in .) 
35 mm 

( 1 - 3 /8 in . ) 
35 mm 

( 1 -38 in . ) 
35 mm 

( 1- 3 / 8 in .) 
38 mm 

( 11 in .) 
38 mm 

(14 in .) 
38 mm 

( If in .) 
41 mm 

( 1 - 5 /8 in . ) 
41 mm 
( 1- 5/ 8 in .) 


| 17 . 5 mm 

(11 / 16 in .) 
17 . 5 mm 

( II / 16 in .) 
17 . 5 mm 

( 11 / 16 in .) 
19 mm 

( 3 / 4 in .) 
19 mm 

(3. 4 in .) 
19 mm 

(3 : 4 in . ) 
19 mm 

(3 : 4 in .) 
22 mm 

(7 /8 in .) 
22 mm 

( 7 8 in 
22 mm 
(7 ; 3 in .) 
25 mm 

( I in .) 
25 mm 

( 1 in .) 
25 mm 

( 1 in .) 
29 mm 

( I - I : 8 in .) 
29 mm 

( 1 - 1 /8 in .) 
29 mm 

( 1 - 1/ 8 in .) 
32 mm 

( I - 1 / 4 in .) 
32 mm 

( I- 1 / 4 in .) 
32 mm 

( I - I: 4 in . ) 
35 mm 
| (1 - 3 /8 in .) 
135 mm 

(1 - 3 /8 in .) 


17 5 mm 
( 11 16 in .) 
17 . 5 mm 

(11; 16 in ) 
17 . 5 mm 

(11: 16 in . ) 
19 mm 

(3 : 4 in .) 
19 mm 

33 : 4 in .) 
20 . 5 min 

( 13 ! 16 in . ) 
22 mm 

(7 /8 in .) 
23 . 6 mm 

( 15 / 16 in .) 
25 mm 
( 1 in .) 
25 min 
( 1 in .) 
25 mm 

( 1 in .) 
25 mm 

( 1 in .) 
25 mm 

( I in .) 
29 nm 

( 1 . 1 : 8 in . ) 
29 mm 

( I - I:/8 in . ) 
32 mm 

( I - 1 : 4 in .) 
32 mm 

( 1 - 1/ 4 in . ) 
35 mm 

( 1 3 :8 in ) 
35 mm 

(1 -3 /8 in .) 
35 mm 

(1- 3 /8 in .) . 
38 mm 
( 1 } in .) 


13 mm 
( 7 in .) 
14 . 5 mm 

( 9 / 16 in .) 
17 5 mm 

( 11 / 16 in . ) 
19 mm 

(3 /4 in . ) 
19 mm 
(3 / 4 in .) 
2005 nm 

( 13 / 16 in .) 
22 mm 

( 7/ 8 in .) 
23 .5mm 

( 15 / 16 in .) 
25 m 

( 1 in .) 
25 mm 

(I in .) 
25 mm 
( 1 in .) 
25 mm 

( I in . ) 
25 mm 

( 1 in . ) 
29 mm 

( 1 - 1/ 8 in .) 
29 mm 

( 1- 1 /8 in 
32 nm 

( 1- 1 /4 in . ) 
32 mm 

( I - I : 4 in 
35 mm 

( I- 1/ 4 in . 
35 mm 
( 1- 3/ 8 in . 
35 mm 
( 1 - 3 /8 in 
38 mm 
( 1 } in 


I 2 - 1 


16 mm 

( in .) 
16 mm 
( in .) 
19 mm 
(3 : 4 in ) 
19 mm 
(3 : 4 in .) 
19 mm 
(3 4 in .) 
19 mm 

(3 / 4 in .) 
22 mm 

(7 8 in . ) 
22 mm 

(7 / 8 in .) 
23 mm 

( 7 : 8 in .) 
25 mm 

( I in . ) 
25 mm 

( 1 in .) 
25 mm 

( 1 in .) 
29 mm 
( I - I S in . ) 
29 mm 

( 1 / 8 in .) 


mm 


* See Notes at end of Tables regarding these , also for otber particulars. 


( 11 ) for Tables F and H ,te following Tables shall be substituted , namely 
TABLE F .- - For Working Steam Pressures above - bg / cm2 (100 2b5/19. in .) and uplo 10 kg /com ? IS 15./65.in.) 
TABLT -- Par Warking Steam Procuresch I5kg cm (150 lbs/sq . in .) nd up e 17 5 6g / 

13 - 0 . 7 s loq . in , 


Thickneys at Flange 


Numral In l Din .uniro 


Dim r uf 

Flarge 


Dismetes of 
Bit Circle 


Numrinu nim cuiuf 
Bolts cff certre lines 


i 


C stiron 


I Cast Steel and Bronze Stee 
stamped or forged )(see notes 


une IOS 

km 
(1solbuda 


Upto 25 

ko cm 
1 150 lbsju in .) 


L 


Upto ioſ 

kg /cm3 
1 ( 150 lb / in . ) 
17 5 kg /cm 

(350 
lbs/ q in .) 


l ota 17 ! Unt jo 5 
- 

L cm 
13 -clisie ! ( 150 15s/ sq . 


1 


Upto 10 5 

kg cm 
( 150 lbs/sq . 

in . ) 


1 


Upto 17 . 5 

kg /cm 
(250 lbs/ sq 

in .) 


ir 


in 


17 skg. / cm 
(250 lbs) q . in .) 

2 


95 mm 
( 7 -34101 


6 -mm 
( 2 - 5 / 8 in . ) 


* 13mm 
(1 in .) 


- 36mm 
5 . in 


13 591: : ( 150 lbelas į 13 mm , iz .) 


* 3mm 
( 1 2 in .) 


I0mm 
(3 8 in . ) 


in .) only 


19 mm (3/4 in ) 


102 mm 
( 4 ir 


73 mm 
(2 - 7 8 in . ) 


4 - 13 mm 
( 7 in .) 


4 - 16 mm 
is s id ) 


Imm 
( 1/ 2 in .) 


IO mit 
(3/8 in .) 


[ 


13 mm (1/2 in.) 


17 5 kg om ? (250 

lbs sq . in . 


I1 mm 
041 in ) 


4 - 16 m 
15 & 11 ) 


S3 mm 

0 - 1 4 in .) 
83 mm 
(3 - 1 4 in .) 


( 19 mm (3,4 in ) 


114 mm 
(4 - 1 /2 in . ) 


4 - 15 mm 
15 /8 in ) 


13 mm 
( 1 / 2 in .) 


25 mm (1 in .) 


IZI mm 
# 3 / 4 in . ) 


57 mm 
(3-7 16 in.) 


4 - 16 mn 
( 5 / 8 in .) 


- 16 mm 
so in 


13 mm 
( i 2 in .) 


| Io mm 
(3 8 in .) 


14 . 5 mm 
6 16 in.) 


32 mm (1- 1/ 4 11 , 1 


133 mm 
(510 ) 


98 mm 
(3-7/8 in .) 


1 - 16 mm 
( Sin 


16 mm 
( 5 8 in .) 


II mm 
(7 16 in .) 


17 S mm 
(11/ 16 in .) 


38 mm (1- I 2 ir .) 


140 mm 
Gy in ) 


105 mm 
( 4 - 1 8 in .) 


1 - 15 inn 
( 810 . ) 


16 mm 
( s 8 in .) 


13 mm 
( 1/2 in .) 


17 Smm 
( 11 / 16 in .) 


si mm (2 in .) 


ISS mm 
(6 - 1 2 in .) 


127 mm 
(sin .) 


1 - 16 mm 
15 /8 in .) 


19 m2 
(3 4 in .) 


16 mm 
(5/8 in .) 


19 mm 
! (3/4 in .) 


K 


m 


(2 - 1 2 17 .1 


184 mm 
17 - 1 4 in .) 


146 mo 
(5 -34 in .) 


8 - 16 mm (5 e in 


19 mm 
(3 in .) 


I6 mm 
(5 /8 in .) 


19 m . 
3 / 4 in .) 


76 mm (311 


203 iam 
(8 in . ) 


165 mm 
(6 - 1 / 2 in .) 


13- 16 mm is s į 


19 mm 
( 3 / 4 ir .) 


16 mm 
( S 8 in .) 


22 mm 
(7 8 in .) 


89 mm 13 - 1 : 


i 9 - 16 mm is s in 1 


216 mm 

: in . 


178 mm 
( 7 in . ) 


22 mm 
G18 in .) 


19 mm 
(3 4 in .) 


22 mm 
(7 /8 in .) 


102 mm lin . 


- 20 mm 
19 in . 


191 mm 
17 - 1 / 2 in , 1 


8- 16 rum - / 1 , 


22 mm 
1 1 /3 in .) 


19 mm 
(3 / 4 in .) 


25 min 
( i in .) 


114 nim l- 1 /2 in ) 


2 - 1 / mm ? . . 


254 mnt 
Io in . 


210 mm 
( 8 /4 in .) 


2 mm 
( 7 / 8 in ) 


19 mm 
(3 / 4 in .) 


25 mm 
(1 in .) 


127 mol s in .) 


> - 50 mm 


ir 


2 mm 


279 mm 
( 11 in , 


235 mm 
( 9 - 1/ 4 in ) 


25 mm 
I in ) 


( 7 / 8 in . 


29 mm 
(1- 1/8 in .) 


i52 min 6 in . 


12 - 19 mm 


1n . 


20jmn 
12 in . 


260 mm 
110 - 1 /4 in . 


15 IiI1 
i in , 


22 mm 
( 7 /8 in .) 


29 mm 
( 1 - 1 /8 in .) 


17 ? m 


, 


ir . 


: 12 - 14 mm214 in . 


37 mm 
173 - 1/ 4 in . 


25 mm 
I in . 


22 m 
(7 /8 in .) 


22 mm 
( 1 - 1/ 4 in . ) 


292 mm 

(11- 1 /2 in . 
324 mm 
12 - 214 17 .) 


33m 


is ) 


I in it 


29 mi) 


of 577 
114- 1 / 2 in . 


25 am 
( 1 117 . 


32 mm 
1 - 1 /4 in .) 


22 ; mm 


in .) 


num 
116 111 . 


356 mm 
1.fin . 1 


11- - Mi 


i 71min 

" I 1 / 8 in .) 


35 mm 
I in . 


35 mm 
( 1 -3 / 8 in .) 


254 mm 10 in ., 


1 * 2 mm 


1 


12 - 22 


? 


- 1 , 1 ) . 


1713 


231mm 
( 151n . ) 


mm 
( 1 - 1 / 11 ) 


25 mm 
( I in . 


35 mm 
( 1 -3 /8 in .) 


-- 


2 - 3 mm (11 ir . 


7mn 
( sin . 


406 mm 
( 16 in . ) 


16 - 22 mm : * . 


32 mm 
(1- 1/ 4 111.) 


29 mm 
( 1 - 1 /8 in . 


38 mm 
( I - I 2 in .) 


- 


39 ; nn (12 ill.) 


+ 9 mm 
19 - 1 / 4 in , 


438 min 
( 17 - 1/ 4 in .! 


16– 32 119 - 


i mm 
I - T4in . ) 


29 mm 

38 mm 
( 1 - [ 8 in .) 1 ( I- I 2 in . ) 


* 339 mm 113 11 .) 


527 mm 
( 20 - 3 / 4 in . ) 


29 mm 


170 mm 
( 18 - 1 2 in ) 


16– 25 mm ( 117 ) 


32 mm 
I - I 4 in .) 


( 1 - 1 8 in .) 


41 min 
( 1 -5 /8 in . ) 


356 mm (14 in .) 


*52 mm 
121- 3 4 in .) 


495 mm 
( 19- 1 2 in .) 


| 16 - 25 mm ( i in 


| 


135 mm 32 mm 

(1- 3/8 in .) Į (1- 1/4 in .) 


41 mm 
(1 -5 8 in.) 


1 


1 mm 


35 mm 132 mm 
( 1 - 3 8 in .) ! ( I -14 in . ) 


(1- 3 4 in .) 


35 mm 
( 1 -3 8 in .) 


32 mn 

44 mm 
( I- 1 4 in .) ! ( 1 -34in . 


38 mm 
( I - 1 2 in .) 


35 mm 
(1 -3 /8 in .) 


48 mm 
( 1- 7 8 in .) 


38 mm 
( 1 - 1 2 in .) ! 


35 mm 
( 1 - 3 8 in .) 


mm 
( 1 - 7 S in .) 


38 mm 
( I- I 2 in . 


35 mm 
( 1 - 3 8 ir . ) 


51 mm 
( 2 in . ) 


381 mm (15 in ) 

578 mm 

521 mm 

16 - 25 mm ( i in .) 
( 22 -9 /4 in . ) 

20 - 1 2 in .) 
406 mm ( 16 in.) 

610 mm 

$ 52 mm 20 -25 mm ( 1 12 ) 
( 24 in ) 

(21- 3 / 4 in .) 
#432 mm (17 in .) 

641 mm 

584 mm 20 -25 mm ( 1 in . ) 
( 25 - 1/ 4 in .) 

(23 in . ) 
457 mm ( 131.7.) 

673 mm 

610 mm 20 - 29 mm ( 1- 1 3 in .) 
( 26 - 1 2 in . 

(24 in .) 
* 493 mm (19 in .) 

105 mm 

641 mm 20- 29 mm ( 1- 1 8 in . 
( 27 - 3 4 in . ) 

(25 -12 in . 
508 mm (20 in .) 

737 mm 

673 mm 2.4-29 mm (I- 1 8 in . 
(29 in . ) 

( 26 - 1 2 in . ) 
533 mm (21 im .! 

72mm 

699 mm 24- 29 mm ( 1- 1/8 in .) 
( 30 in . ) 

(27- 1 / 2 in .) 
* 559 mm (22 in .) 

727 mm 

724 mm 24 - 29 mm ( 1- 1/8 in ) 
131 in .) 

( 28 - 1 / 2 in .) 
* 584 mm ( 23 in ) . . 

$ 26 mm 

756 mm 24- 32 mm ( 1- 1/4 in .) 
( 32 - 1 / 2 in . ) 

( 29 - 3 / 4 in . ) 
610 min ( 24 in .) , : 

S51 mm 

781 mm 1 . 24-32 mm (1-1/ 4 in .) 
( 33 } in . 

( 20 - 3 / 4 in .) 1 : 
See Notes at the end oi Tables regarding these , also for flanges for pipelines and other particulars, 


I mm 
( 1 - 5 S in , 


38 mm 
( 1 - 1 / 2 in . ) 


51 mm 


(2 in . ) 


41 mm 
( 1 - 5 / 8 in 


33 mm 

54 nm 
( 1- 1/2 in .) ! ( - 1/8 in .) 


I mir. 
( I - 5 / Bi a .) 


38 mm 
( 1 - 1 / 2 in .) 


54 mm 
(2 - 1 /8 in . 


41 mm 
( 1- 5,/3 in .) 


57 mm 
(2-1/ 4 in .) 


41 m 

( 1- 3 /4 n ) 
1 44mm . 
I ( 1- 3 /4 in . 


41 min 

{ 57 mm 
( 1- 53 in . ) ( 2 - 1/ 4 in . ) 


Table For Working Steam Pressure above 17 :5 kg/cm (250 lbs./sq. in .) and upto 24 5 kg om , 
(350 lbs./ sq . in .). 


Nominal 
Int. Dia . 
of pipe, 


Actual 
Ext) . Dia . 
of Wrought 

Pipc 


Diameter 
ol Flange 


Diameter of 
Bolt Circle 


Number and | Thickness of 
Diameter of 1 flange 
Bolts (off 
centre lines) Cast steel 

and Bronze ; 
steel (stamp 
cd or forged ) 
(See Notes ) 


13 mm 
( 1 / 2 in .) 
19 mm 
( 3 / 4 in .) 
- 25 mm 

( 1 in .) 
32 mm 
( 1 - 1 / 4 in .) 
38 mm 
( 1 - 1 / 2 in .) 
SI mm 

2 in .) 
(64 mm 
( 2 - 1 /2 in .) 
76 mm 
(3 in .) 
83 mm 
(3 - 5 4 in .) 
102 mm 
( 4 in .) 
* 114 mm 
(4 - 1 / 2 in .) 
127 mm 
( in .) 
152 mm 
( 6 in .) 
178 mm 
Gin .) 
203 mm 
( 8 in .) 
229 mm 
( in .) 
25,1 mm 
(to in . ) 
* 279 mm 
(Itir . ) 
305 min 
( I in. . 
* 330 inn 
(13 . ) 
356 mm 
( 14ir .) 
381 mm 
(1511 ) 
406 mm 
( 16 in .) 
* 432 mm 
( 17 in . ) 
457 mm 
( 18 in .) 

483 mm 
( 19 in . ) 
508 mm 
( 20 in .) 


21 4mm 
( 27 32 in . ) 
27 mm 
( 1 - 1 / 16 in .) 
34 mm 
( 1-11/ 32 in .) 
43 mm 
( J - 11/ 16 in .) 
48 mm 
( 1 - 29 /32 in .) 
бо mn 
(2 - 3 / 8 in .) 
76 mm 
(3 in .) 
89 mm 
(3 - 1 / 2 in .) 
102 mm 
( 4 in .) 
114 mm 
( 4 - 1 /2 in .) 
127 mm 
(s in .) 
140 mm 
(5 - 1 / 2 in .) 
165 mm 
(6 - 1 / 2 in .) 
191 mm 
G - 1 / 2 in .) 
216 mm 
(8 - 1 / 2 in .) 
241 mm 
(9 -12 in .) 
267 mm 
( 10 - 1 / 2 in .) 
292 mm 
( II - I 2 in .) 
318 mm 
( 12 - 1 2 in .) 
356 mm 
( 14 in . ) 
381 mm 
115 in .) 
406 mm 
( 16 in . ) 
432 mm 
( 17 in . ) 
457 mm 
( 18 in .) 
483 mm 
( 19 in .) 
508 mm 
(20 in .) 
533 mm 
(21 in .) 


114 mm 
(4 - 1 / 2 in .) 
114 mm 
(4 - 1 2 in .) 
121 mm 
(4 - 3 4 in .) 
133 mm 
( 5 - I 4 in . ) 
140 mm 
( 5 - 1 /2 in .) 
165 mm 
(6 - 1 /2 in .) 
197 mm 
( 7 - 3 / 4 in .) 
203 mm 
( 8 in .) 
216 mm 
(8 - 1 2 in .) 
229 mm 
( 9 in .) 
254 mm 
( to in ) 
279 mm 
( II in . ) 
303 mm 
(12 in .) 
? 37 mm 
( 13 - 1 4 in .) 
368 mm 
( 14 - 1 / 2 in .) 
406 mm 
( 16 in . ) 
432 mm 
( 17 in . ) 
457 mm 
( 18 in .) 
489 mm 
( 19 - 3 / 4 in . ) 
527 mm 
( 20 -34 in .) 
457 mm 
( 21 -34 in .) 
578 mm 
( 22 -34 in .) 
610 mm 
( 24 11 . ) 
641 mm 
( 25- 1 4 in .) 
673 mm 
(26 - 1 2 in .) 
705 mm 
(27 - 3 4 in .) 
737 mm 
(29 in ) 


83 mm 
( 3 - 1 4 in .) 
83 mm 
( 3 - 1 / 4 in .) 
87 mm 
(3 - 7 / 16 in .) 
98 mm 
(3 - 7 /8 in .) 
105 mm 
(4 - 1 /8 in .) 
Į27 mm 
(5 in .) 
146 mm 
(5 -3 / 4 in .) 
165 mm 
( 6 - 1 / 2 in .) 
178 mm 
( 7 in .) 
191 mm 
( 7 - 1 / 2 in .) 
210 mm 
(8 - 1 4 in .) 
235 mm 
( 9 - 1 4 in .) 
260 mm 
( 10 - 1 4 in .) 
292 mm 
( II- 1 7 in . ) 
324 mm 
(12 - 3 4 in .) 
256 mm 
( 14ir .) 
381 mm 
( 15 in .) 
406 mm 
( 16 in .) 
451 mm 
( 17 - 3 / 4 in .) 
476 mm 
( 18 - 1 / 4 in ) 
SO2 mm 
719 - 3 in . ) 
527 mm 
730- 3 4 in .) 
552 mm 
( zo in . ) 
584 mm 
( 23 in .) 
610 mm 
(24 in .) 
641 mm 
(25 - 1 in . ) 
673 mm 
( 26 - 1/ 2 in .) 


4 - 16 mm 
(5 /8 in .) 
4 - 16 mm 
( 5 8 in . ) 
4 - 16 mm 
( 5 /8 in .) 
4 - 16 mm 
( 5 / 8 in .) 
4 - 16 mm 
(5 /8 in .) 
4 - 19 mm 
( 3 / 4 in .) 
8 - 19 mm 
(3 / 4 in .) 
8 - 19 mm 
( 3 / 4 in .) 
8 - 19 mm 
(3 . 4 in .) 
8 - 19 mm 
( 3 / 4 in .) 
8 - 22 mm 
( 7 /8 in . ) 
8 - 22 mm 
(7 . 8 in . ) 
12 - 22 mm 
( 7 / 8 in .) 
12 - 22 mm 
(7 8 in .) 
12 - 22 mm 
(7 / 8 in .) 
12 - 25 mm 
( 1 in .) 
12 - 25 mm 
( I in .) 
16 - 25 min 
( I in .) 
16 -25 mm 
( in .) 
16 - 29 mm 
( 1- 1 /" in , ) 
16 -29 m 
( 1- 1 /8 in .) 
16 - 29 mm 
( 1 - 1 / 8 in .) 
20 - 39 mm 
(1 - 1 / 8 in .) 
20 - 29 mm 
( 1 - 1 /8 in .) 
20 - 32 mm 
( 1 - 1 / 4 in .) 
20 - 32 mm 
( 1 - 1 /4 in .) 
24 - 32 mm 
( 1 - 1 / 4 in .) 


16 mm 
(58 in .) 
16 mm 
( 5 8 in .) 
19 mm 
( 3 / 4 in .) 
19 mm 
(3 / 4 in .) 
22 mm 
(7 /8 in .) 
25 mm 
( i in .) 
25 mm 
( 1 in . ) 
32 mm 
( 1 - 1 /4 in ) 
32 mm 
( 1 - 1 4 in .) 
35 mm 
( 1 - 3 , 8 in .) 
35 mm 
( 1- 3 / 8 in .) 
38 mm 
( 1 - 1 / 2 in .) 
38 mm 
( 1 - 1 /2 in .) 
41 mm 
( 1 - 5 / 8 in .) 
41 min 
(1 - 5 8 in .) 
44 mm 
( 1 - 3/ 4 in .) 
48 mm 
( 1- 7 X in .) 
48 mm 
( 1 - 7 8 in .) 
51 mm 
( 2 in .) 
54 mm 
( 2 i11 .) 
44 mm 
( 2 - 1 /8 in .) 
54 mm 
( 2 - 1 /8 in .) 
57 mm 
( 2 - 1 / 4 in .) 
60 mm 
( 2 - 3 / 8 in .) 
60 mm 
( 2 - 3 / 8 in .) 
64 nm 
( 2 - 1 / 2 in .) 
64 mm 
(2 - 1 /2 in .) 


$ 33 mm 
21 in .) 
* 559 mm 
(22 in . ) 

584 mm 
(23 in . ) 
бщо щm 
(24 in .) 


559 mm 
( 22 in . ) 
584 mm 
( 23 in .) 
610 mm 
(24 in . ) 
635 mm 
( 25 in .) 


762 mm 
(30 in ) 
787 mm 
(31 in .) 
826 mm 
(32 - 1 2 in .) 
851 mm 
(33 - 1 2 in .) 


699 mm 
(27 - 1 / 2 in .) 
724 mm 
( 28 -12 in .) 
756 mm 
(29 - 3 /4 in .) 
781 mm 
( 30 - 3 4 in . ) 


24 - 32 tim 
( 1 - 1 / 4 in . ) 
24 - 32 mm 
( 1- 1 / 4 in .) 
24 -35 mm 
( 1 - 3 /8 in .) 
24 - 35 inm 
( 1- 3 / 8 in . ) 


67 m 
( 2 - 5 /8 in . ) 
67 mm 
( 2 - 5 /8 in .) 
70 mm 
(2 - 3 / 4 in .) 
70 mm 
(2 - 3 /4 in .) 


* S : c Notes at eni of Table r girli 17 1939 , algo for fla 1993 , for pipe lince and other par 
diculars . 

The actual external diameters of wrought pipes givin ahuve apply cqually to all tablex 


( iv ) for Table K , the following Table shall be substituted , namely : -- 
TABLE K . - For Working Pressures above 24 : 5 kg /cm (350 lbs/sq. in ) and upto 31 5 kg / cm 
. q . in ) 


(450lbs 


National Intl. | Actual Ext). 
Dia , of Pipe 1 dia , of wrought 

pipe 


Diameter of 

Flange 


Diameter of 
Bolt Circle 


Thickness of 

flange 


Number and 
Diameter of 

Bolts (off 
centre lines ) 


Cost Steel & 
Bronze gteal 
(stamped or 
forged) (8c6 

Notes ) 


13 inm 
( 1 / 2 in .) 
19 mm 
( 3 / 4 in . ) 
25 mm 
( 1 ir .) 
32 mm 
( 1- 1 / 4 in .) 
38 mm 
( I - I, 2 in .) 
SI mm 
( 2 in . ) 
64 mm 
( 2 - 1/ 2 in .) 
76 mm 
(3 in .) 
89 mm 
( 3 - 1 / 2 in .) 
102 mm 

(4 in .) 
* 114 mm 
( 4 - 1 / 2 in .) 
127 mm 
(s in . ) 
IS2 mm 
( 6 in . ) 
178 mm 
(7 in .) 
203 mm 
( 8 in .) 
229 mm 
( 9 in . ) 
254 mm 
( 10 in .) 
* 279 mm 

( 11 in .) 
305 mm 
( 12 in . ) 

330 mm 
( 13 in . ) 
356 mm 

( 14 in .) 
381 mm 

(15 in .) 
406 mm 
( 16 in .) 


21mm 
( 27 / 32 in .) 
27 mm 
( 1 - 1 / 16 in .) 
34 min 
( T - 11 / 32 in .) 
43 inm 
( I - II / 16 in .) 
48 mm 
( 1- 29 /32 in .) 
60 mm 
( 2 - 3 /8 in .) 
76 mm 
( 3 in .) 
89 mm 
(3 - 1/ 2 in .) 
IO2 mm 
(4 in .) 
114 nm 
( 4 - 1 /2 in .) 
127 mm 
(5 in .) 
140 mm 
( 5 - 1 / 2 in .) 
165 mm 
(6 - 1 / 2 in . ) 
191 mm 
( 7 - 1 / 2 in .) 
216 mm 
(8 - 1 / 2 in .) 
241 mm 
( 9 - 1 / 2 in . ) 
267 mm 
( 10 - 1 / 2 in .) 
292 mm 
(11 - 1 / 2 in .) 
318 mm 
( 12- 1 /2 in .) 
356 mm 
( 14 In . ) 
381 mm 
( 15 in . ) 
406 mm 
( 16 in .) 
432 mm 
( 17 in .) 


114 171m 
( 4 - 1 / 2 in .) 
114 nm 
( - 1 / 2 in .) 
127 mm 
(5 in .) 
133 mm 
(5 - 1 / 4 in . ) 
152 mm 
(6 in .) 
165 mm 
(6 - 1 / 2 in .) 
184 mm 
( 7 - 1 / 4 in .) 
203 nim 
(8 in .) 
229 mm 
( in .) 
241 mm 
( - 1 / 2 in .) 
254 mm 
( 10 in .) 
279 mm 
( II in . ) 
305 mm 
( 12 in .) 
343 mm 
(13 - 1 /2 in .) 
368 mm 
( 14 - 1/ 2 in .) 
406 mm 
( 16 in .) 
432 mm 
( 17 in .) 
470 mm 
( 18 - 1 / 2 in . ) 
489 mm 
( 19 - 1/ 4 in .) 
$ 46 mm 
(21- 1/2 in .) 
$72 mm 
(22 - 1 /2 in .) 
603 mm 
(23- 3 /4 in . ) 
629 mm 
(24- 3 /4 in .) 


83 mm 
(3 - 1/ 4 in .) 
83 mm 
(3 - 1 / 4 in .) 
95 mm 
( 3 - 3 / 4 in .) 
98 mm 
(3 - 7 / 8 in .) 
114 mm 
( 4 - 1 / 2 in .) 
127 mm 
( 5 in .) 
146 mm 
(5 - 3 / 4 in .) 
165 mm 
(6 - 1 / 2 in .) 
184 mm 
( 7 - 1 /4 in .) 
197 mm 
( 7 - 3 / 4 in . ) 
210 mm 
(8 - 1 /4 in .) 
235 mm 
( 9 - 1 / 4 in ) 
260 mm 
( 10 - 1 /4 in ) 
292 mm 
(II- 1 /2 in .) 
318 mm 
( 12 - 1 /2 in .) 
356 mm 
(14 in .) 
381 mm 
( 15 in .) 
410 mm 
(16 - 1 /4 in .) 
432 mm 
( 17 in .) 
483 mm 
( 19 in .) 
508 mm 
( 20 in .) 
$ 40 mm 
( 21 - 1 /4 in .) 
565 mm 
( 22 - 1/4 in .) 


4 - 16 mm 
(5 /8 in .) 
4 - 16 mm 
(5 /8 in .) 
4 - 16 mm 
( 5 / 8 in . ) 
4 - 16 mm 
(5 / 8 in .) 
4 - 19 mm 
( 3 /4 in .) 
8 - 16 mm 
(5 /8 in .) 
8 - 19 mm 
( 3 / 4 in .) 
8 - 19 mm 
( 3 / 4 in .) 
8 - 22 mm 
( 7 /8 in .) 
8 - 22 mm 
(7 / 8 in .) 
8 - 22 mm 
(7 / 8 in .) 
12 - 22 mm 
( 7 . 8 in .) 
12 - 22 mm 
(7 / 8 in .) 
12 -25 mm 
( 1 in .) 
12 - 25 mm 
( 1 in .) 
16 -25 mm 
( 1 in .) 
16 -25 mm 
( I in .) 
16 -29 mm 
( 1 - 1 / 8 in .) 
16 - 29 mm 
( 1 - 1 /8 in .) 
16 -32 mm 
( 1 - 1 / 4 in .) 
16 - 32 mm 
( 1 - 1 / 4 in .) 
20 - 32 mm 
( 1 - 1 /4 in . ) 
20 - 32 mm 
( 1 - 1 /4 in .) 


19 mm 
( 3 / 4 in .) 
19 mm 
(3 / 4 in .) 
22 mm 
(7 /8 in .) 
22 mm 
( 7 / 8 in .) 
25 nim 
( 1 in .) 
25 mm 
( I in .) 
29 mm 
( 1 - 1 / 8 in .) 
32 mm 
( 1 - 1 / 4 in .) 
32 mm 
( 1 - 1 /4 in .) 
35 mm 
( 1 - 3 / 8 in .) 
38 mm 
( I - 1 / 2 in . ) 
41mm 
( 1 - 5 /8 in .) 
41 mm 
( 1 - 5 /8 in .) 
44 mm 
( 1 - 3 / 4 in .) 
48 mm 
( 1 - 7 / 8 in .) 
SI mm 
( 2 in .) 
51 mm 
( 2 in .) 
64 mm 
( 2 - 1/ 8 in . ) 
57 mm 
( 2 - 1 / 4 in . 
60 mm 

( 2 - 3 / 8 in . ) 
60 mm 
( 2 - 3 / 8 in .) 
64 mm 
(2 - 1 /2 in .) 
67 mm 
( 2 - 5 /8 in .) 


NOTES :- It is recommended that the use of sizes marked * should be avoided . 

The thickness of flange given in the tables Include a raised face of not more than 1 . 6 mot 
( 1 / 16 in .) high if such be used . 

For 13 mm ( 1 /2 in .) and 16 mm (5 /8 in .) bolts the diameters of the holes to be 1 . 6 MO 
( 1/ 16 in .) larger than the diameters of the bolts , and for larger sizes of bolts 3 mm (1 /8 in .) 

Iron or Steel flanges (stamped or forged ) may be screwed or riveted on with boss , or weldod 
with fillet, the flanges being of steel for pressures above 10 . 5 kg / cm ( 150 168/89 . In .) 
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Special welded on flanges (stamped or forged ) for pipe lines 51 mm (2 in .) nominal dlamet 
of pips and upwards (without valves or fittings ) are made as stated below , the flange selected 
in all cages being that given for the next smaller size of pipe in the corresponding table or 
specially stater 
mable L . - For working Steam Pressures upt 10 . 5 kg / cm ( 150 lbs /sq. in .) corresponding 

with table F modified as above . 
Table M . – For Working Stcan Pressures above 10 . 5 kg/ cm ( 150 lbs/sq . in .) and upto 

17 . 5 kg /cm (250 lbs/sq . in .) corresponds with Table H modified as above . 


Table P . - For Working Steam Pressures above 17 5 kg/ cm ( 250 lbs/sq . in .) and upto 

24 . 5 kg /en ( 350 lby/sq . in . ) corresponds with Table J modified as above. 


(u ) for Table R , the following Table shall be substituted , namely : 
· TABLE R -- Flanges for Pipes, Valvcs and Fittings. 

For working Steam Pressures above 31 . 5 kg ./cm . (450 lbs/sq: in .) and upto 42 kg ./cm . (600 /bs /59 . in .) 


I (a ) 


2 


3 


§ 


6 ( b ) 


Nominal 
- pip - si 


m ter 
of bolts 


Approximate | Diameter Diameter Number ! 
Outside dia 

of of holt ofbolts 
miter of flinge circle 
Wrolight 
pipe. 


Thickness Diam -ter 
of Flange of jointing 

face 
Cast steel; 

steel 
(stamped 

or 
for 1) 
scrowed 
or riveted 
on with 
bogs , or 
welded 
on with 

fillet . 


13 mm 

( t in .) 
19 mm 


. 


25 mm 

( t in .) 
32 mm 

( it in .) 
38 mm 

( 11 in .) . 
51 mm 

( 3 in .) . 
67 mm 

( 2 } in .) . 
76 mm 

( 3 in .) 
89 mm 

(31 in . ) . 
TO2 mm 

( 4 in . ) 
114 mm 

(43 in .) 
127 mm 

6 in .) 
152 mm 

(6 in .) 
172 mm 

( 7 in .) 
203 mm 

(8 in .) 
229 mm 

( 9 in .) 
25.4 mm 

( 10 in .) . 
279 mm 

( 11 in .) 
308 mm , 

( 12 in .) 
330 mm 

( 13 in .) . 
356 mm . 

( 14 in ) . 
381 mm 

( 15 in ) . 
405 min 

( 16 in .) . 


21 . 4 mm | 114 mm / 83 mm 
(27132 in .) | ( 41 in .) 1 (33 in . ) 
27 mm | 114 mm 83 mm 
( I - I sbin .) 1 ( 47 in .) 1 (37 in . ) 
34 mm 

127 mm 95 mm 
( I - II /32in .) ( 5 in .) | ( 37 in . ) 
43 mm 133 mm ( 98 mm 
( I - 11 / 16111 , (st in . ) (31 in . ) 
49 mm 

152 mm | 114 mm 
( 1- 29 / 3zin .) ( 6 in .) (44 in ) 
60 mm | 165 mm 1 127 mm 
( 2 # in .) (64 in .) ( 5 in .) 
76 mm ( 184 mm | 146 mm 
( 3 in .) ( 77 in .) ist in ) 
89 mm 203 mm | 165 mm 
(3 in .) ( in . ) (67 in . ) 
102 mm 229 mm 184 inm 
( 4 in .) (7 in .) (74 in .) 
II4 mm 241 mm 197 inni 
(44 in . ) (91 in .) ( 74 in .) 
127 mm 254 mm 210 mm 
( 5 in . ) ( 10 in . ) (87 in .) 
140 min 1 279 mm 235 mm 
( st in . ) 

(m in . ) 1 (93 in .) 
165 mm 305 mm 260 min 
(64 in .) ( 12 in . ) ( 1ot in .) 
191 mm 343 mm | 292 mm 
( 73 in .) ( 13 in . ) ( 11 in . ) 
216 mm 360 mm 324 mm 
(R } in .) (145 in .) ( 137 in .) 
241 mm 406 mm 356 mm 
(94 in . ) ( 16 in . ) ( 14 in .) 
267 m 1 432 mm 387 min 
(101 in .) ( 17 in .) ( Ist in .) 
292 mm 433 mm 432 mm 
( 11 } in .) ( 19 in .) ( 17 in . ) 
318 mm 1508 mm 157 mm 
(124 in .) 120 in . ) (18 in . ) 
356 mm 552 mn 495 mm 
( 14 in . ) ( 21 ) in .) ( 19 in .) 
381 mm 58 .4 mm 
( 15 in ) (23 in .) ( 201 in .) 
106 mm 670) mm 552 mm 
( 16 in . ) | ( 24 in .) ( 211 in .) 
432 in . 641 mm 584 mni 
( 17 in .) 

( 297 in .) (23 in . } 


116 mm 

( 4 in . ) 
Ih mm 
(# in .) 
16 mm 

in .) 
16 mm 
(A in . ) 
19 mm 
( 1 in . ) 
16 mm 
G# in .) 
19 mm 
( in . ) 
19 mm 

(1 in .) 
i 22 mm 

( 7 in .) 
22 mm 
( in .) 
22mm 
( 3 in .) 
22mm 
13 in .) 
22mm 
( 7 in .) 
25 mm 
( 1 in .) 
25 mm 
( 1 in . ) 
25 mm 
( 1 in .) 
25 mm 
( 1 in . ) 
29 mm 
( 11 in .) 
29 mm 
( It in .) 
32 mm 
(it in .) 
3 ? in 
Yr in .) 
72 mm 
( in .) 
32 mm 
117 in .) 


19 mm | 57 mm 
( in .) 

( 21 in .) 
119 mm 

57 min 
( t in .) ( 27 in .) 
27 mm 64 inm 
( in .) 

( 2 in .) 
22 mm 1 70 mm 
( 7 in .) (24 in .) 
25 mm 

76 mm 
( 1 in .) 

( 3 in .) 
| 25 mm 

89 mm 
( i in .) ( 31 in .) 
| 29 mm 102 mm 

( in .) ( 4 in .) 
32 mm 114 mm 
( 11 in .) (44 in .) 
32 mm 127 mm 
( 17 in .) (5 in .) 
35 mm 140 mm 
( 1 in .) (51 in . ) 
38 mm 152 mm 

( 1 in .) (6 in . ) 
1 I mm 

165 mm 
TOT # in .) 

(61 in .) 
44 mm 191 mm 

( 17 in .) ( 7 + in .) 
| 48 mm 222 mm 

( 1 } in .) (84 in . ) 
SI mm 243 inm 
( 1 in . ) ( 98 in .) 
54 mm 273 mm 
( 21 in ) ( 104 in .) 

57 mm | 248 mm 
1 (27 in .) ( 114 1u .) 
60 mm 324 mm 
( 21 in .) ( 12 in .) 
64 mm 

| 349 mm 
( 2 in . ) 113 in . ) 
67 mm 1381 mm 
(24 in .) is in . ) 
70 mm 406 mm 
(28 in .) ( 16 in .) 
73 mm 432 mm 
(27 in .) (17 in .) 
76 mm 457 mm 
(3 in .) 

( 18 in .) 


527 mm 


(vi) for Table S , the following Table shall be substituted , namely : 


TABLE S . - Steel Flanges for Pipes, Valves and Fittings. 


For Working Steam Pressures above 42 kg /cm . (600 lbs./sq. in .) upto 63 kg/ cm . 

( 900 lbs./ sg. in .) and temperature upto 42700 800°F ). 


1(a ) 
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N 


Nominal 
pipe size 


Diameter 
of flange 


Actual out 

side dia - 
nieter of 
wrought 

ripe 


Diaincter | 
of bolt 
circle 


han 


Num - | Diameter Thickness Diameter 

of bolts of flange of joint 
of 

ing face 
bolts 


76 m 


13 mm 

21 . 4 mm 127 mm 80 mm 
(fin ) ( 27/ 32 in .) (5 in .) ( ? ) in .) 
19 mm 27 mm 

127 mm 89 mr17 
(4 in .) ( 1 - 1 / 16 in .) (5 in ) ( 3 in .) 
25 mm 

34 mm 140 mm 102 mm 
( 1 in . ) ( I - II /32 in . ) (54 in .) ( 4 in . ) 
32 mm 43 mm 

146 mm 108 mm 
(11 in .) . ( I - II / 16 in .) (54 in .) ( 41 in .) 
38 mm 

48 mm 159 mm 121 mm 
(11 in .) ( 1 - 29 /32 in . ) (6 } in .) ( 41 in .) 
simm 

60 mm 171 mm 133 mm 
(2 in .) ( 28 in .) (6 in . ) (51 in .) 
64 mm 

76 mm 

184 mm 146 mm 
( 21 in .) (3 in .) (7t in .) (51 in . ) 

89 mm 203 mm 165 mm 
(3 in .) . (35 in .) ( 8 in .) (6 in .) 
19 mm 

102 mm 

1 235 mm | 191 mm 
(3t in . ) (4 in . ) (9f in .) ( 73 in .) 
IO2 mm | 127 mm 248 mm 203 mm 

( 4 in .) 15 in .) ( 9 ) in .) ( 8 in ) 
114 mm 140 mm 267 mm 216 mm 

(41 in .) (5 in .) ( 10f in .) (81 in .) 
127 mm 

152 mm 286 mm 235 mm 
(s in .) (6 in . ) ( 11t in .) ( 91 in ) 
152 mm 

178 mm 

324 mm 273 mm 
(6 in .) 

( 7 in .) ( 12 in .) Hoy in .) 
178 mm 216 mm 

i 375 mm 318 mm 
( 7 in .) (8 in . ) 1 (147 in . ) (121 in . ) 
203 mm 

241 mm | 413 mm 356 mm 

(91 in .) ( 167 in .) | ( 14 in .) 
229 mm 

267 mm 438 mm 
(9 in . ) ( 107 in .) ( 177 in ) 15 in ) 
254 mm 

292 mm 483 mm 425 mm 
( 10 in .) i ( II in .) (19 in . ) | ( 16 , in ) 
267 mm 

318 mm 533 mm 470 mm 
( 10 . in . ) 

( 121 in .) (21 in ) ( 18 in .) 
298 mm 

356 mm 578 mm 508 mm 
( 11 in ) ( 14 in ) (224 in .) ( 20 in ) 
* 321 mm . 381 mm | 610 mm 

540 mm 
( 124 in .) . ( 15 in .) ( 24 in .) (211 in .) 
* 348 mm . 406 mm 648 mm 578 mm 

( 131 in .) . ( 16 in .) ( 250 in .) ( 224 in .) 
" 365 mm 432 mm 699 mm 632 mm 
(141 in .) ( 17 in .) 

(271 in .) (244 in .) 
+ 387 mm . 

743 mm 711 mm 
( ist in .) . 

(291 in .) ( 26 in .) 


I9 min 
( in .) 
19 mm 
(1 in ) 
19 mm 
6 in .) 
19 mm 
( in ) 
19 mm 
( in . ) 
Igmm 
(; in .) 
19 mm 
( in .) 
22 mm 
( in .) 
22 mm 
(# in .) 
25 mm 
( 1 in .) 
25 mm 
( i in .) 
22mm 
(7 in .) 
25 mm 
( 1 in .) 
29 mm 
(it in .) 
32 mm 
(11 in .) 
29 mm 
( 11 in .) 
32 mm 
( It in .) 
35 mm 
( 1 # in .) 
38 mm 
( 1 } in .) 
38 mm 
( 11 in ) 
38 mm 
(14 in .) 
41 mm 
(18 in .) 
44 mm 
( 14 in .) 


22 mm 
( 7 in .) 
22 mm 
( in ) 
25 mm 
( 1 in .) 
29 mm 
( 1 ) in .) 
29 mm 
( 11 in .) 
32 mm 
( 11 in .) 
32 mm 
( 11 in .) 
35 mm 
( If in . ) 
38 mm 
( 11 in .) 
41 mm 
( it in .) 
41 mm 
( 1 ) in .) 
44 mm 
(17 in .) 
SI mm 
( 2 in .) 
57 mm 
( 23 in .) 
64 mm 
(21 in .) 
67 mm 
(28 in .) 
73 mm 
(27 in .) 
79 mm 

37 in .) 
83 mm 
(31 in .) 
89 mm 

3 in . ) 
95 mm 
G # in .) 
IO2 am 
( 4 in .) 
108 mm 
(43 in ) 


51 mm 
( 2 in . ) 
ST inm 
( 2 in . ) 
57 mm 
(27 in .): 
64 mm 
| (2 in .) 

70 mm 
(21 in .) 
83 mm 
(31 in .) 
95 mm 
67 in .) 
108 mm 
(41 in .) 
121 mm 
( 43 in .) 
133 mot 
(st in .) 
146 mm 
(5 in . ) 
159 mm 
(6t in .) 
184 mm 
(71 in . ) 
216 mm . 
(8t in .) 
241 mm 
(97 in .) 
267 mm 
( 103 in .): 
292 mm 
(It in .) 
324 mm 
( 12 in ) 
349 m 
( 134 in . 
375 mm 
( 144 in . ). 
406 mm 

( 16 in .) 
| 432 mm 

( 17 in .) 
457 mm 
( 18 in .) 


78 in .) 


387 mm 


457 mm 


718 in .) 


* The sizes shall be specified by the outside diameter dimensions given in colunan i ( a ) 
The figures in column 1 (nominal borc ) are approximate and are given for information only , 


for i t , the , 18 able shall be subst tuted, namely : 

TABLB T - Steel Flanges for Pipes , Valves and Fittings. 
( To be used in conjunction with the Notes and Appendices) 
( For Working Steam Pressures above 63 kg /cm ( 900 lbs /sq. in .) and upto 98 kg/cm 

( 14kg lbs/ sq . in .) and temperatures upto 427°C (800°F ) 


Diameter 


of 


of 


Nominal 
pipe bore 


Minimum 

outside 
diameter 
of wrought 

pipe 


No. 

of 
bolts 


Diameter 
of flange 1 


of 


Diameter 
of bolt 
circle 


Thickness Diameter 

of 
flange jointing 

face 


bolts 


13 mm 

( t in .) 
IO mm 

(# in .) 
25 mm 

( 8 in . ) 
32 mm 

( It in .) 
38 mm 

( 1 } in .) 
SI mm 

(2 in .) 
64 mm 

(21 in .) 
76 mm 

(3 in ) 
89 mm 

(37 in .) 
102 mm 

( 4 in . ) 
114 mm 

( 41 in .) 
127 mm 

( 5 in ) 
152 mm 

(6 in . ) 
178 mm 

(7 in .) 
202 mm 

( 8 in .) 
229 mm 

( in .) 
254 mm 

( Jo In .) 


214 mm | 140 mm 102 mm 
(27 /32 in .) (s } in .) ( in .) 
27 mm | 140 mm 102 mm 
( 1 - 1 / 16 in .) ( 5 + in .) ( 4 in ) 
34 mm 146 mm 108 mm 
( I - II 32 in .) 

(5 ) in .) ( 43 in . ) 
43 mm 159 mm 121 mm 
( I - II / 16 in .) (67 in .) (44 in . ) 
60 mm | 171 mm 133 mm 
( 24 in .) ] (64 In .) (57 in . ) 
76 mm 184 mm 146 mm 
( 3 in .) (77 in . ) (54 in ) 
89 mm 203 mm | 165 mm 
| (34 in .) ( 8 in . ) (6 in .) 

102 mm 235 mm 191 mm 
( 4 in ) (97 in .) (71 in .) 
114 mm 267 mm 216 mm 
(44 in ) ( 107 in .) ( # 1 in . ) 
127 mm 286 mm 235 mm 
(5 in . ) ( 117 in .) of in . ) 
140 mm 298 mm | 254 mm 
(5t in ) (111 in .) ( 10 in ) 
165 mm 324 mm 273 mm 
(64 in ) ( 124 in .) (104 in ) 
I91 mm 375 mm 318 mm 
( 77 in .) (147 in .) ( 127 in ). 
229 mm 432 mm 368 mm 
( 9 in . ) 

( 17 in .) (147 in .) 
267 mm 476 mm 406 mm 
( 10 ] in .) (184 in . ) ( 16 in .) 
292 mm 508 mm | 445 mm 
( 114 in .) (20 in . ) ( 17 ) In .) 
318 mm 459 mm 

489 mm 
( 127 in .) ( 22 in .) ( 191 in ) 


| 19 mm 
( in .) 
19 mm 
( # in .) 
19 mm 
( in .) 
22 mm 
( } in .) , 
19 mm 
( t in .) 
19 mm 
( in .) 
22 mm 
( 7 in .) 1 
25 mm 
( 1 in .) 
29 mm 
( 17 in . ) 
29 ml 
( 11 in .) 
25 mm 
( 1 in ) 
29 mm 
( 11 in ) 
32 mm 
(17 in .) 
35 mm 
( 1 } in .) 
38 mm 
( 1 + in .) 
35 mm 
(It in .) 
38 mm 
(it in .) 


25 mm 
( I in .) 
25 mm 
( 1 in .) 
29 mm 

(11 in .) 
| 32 mm 
1 ( 17 in . ) 
| 35 mm 

( 18 in . ) 
35 mm 

( 1 # in .) 
| 41 mm 

( Il in .) 
48 mm 
( 1 } in ) 
54 mm 
( 24 in .) 
57 mm 
(27 in .) 
60 mm 
(24 in ) 
67 mm 
( 24 in .) 
73 mm 
(27 in .) 
83 mm 
(31 in .) 
89 mm 
(37 in .) 
95 mm 
(37 in .) 
108 mm 
(41 in .) 


57 mm 
( 23 in .) 
57 mm 
(27 in .) 
64 mm 
(25 in .) 
70 mm 
(24 in .) 
76 mm 
(3 in .) 
89 mm 
(37 in .) 
II4 mm 
(41 in .) 
127 mm 
( in .) 
140 mm 
(57 in .) 
152 mm 
(6 in .) 
165 mm 
(6 } in .) 

178 mm 
16 in . ) 

203 mm 
(8 in . ) 
235 mm 
( 97 in .) 
267 mm 
( 104 in .) 
298 mm 
(114 in ) 
324 mm 
( 121 in .) 


, 


(vill) under heading " Standard Plpe Flanges" for the figures , symbol and abbreviations 

" 800°F” in the two places where they occur , " 900°F " and " 450°F ” the figures, symbols , 
abbreviations and brackets " 400°C (800°F ) " , " 482°C (900°F )” and " 232°C (450°F 
shall respectively be substituted ; and for the Table below these, the following Table 
shall be substituted , namely : 

Table showing the permissible application of pipe flanges tablos, 


Pressure 


Steam Steam Water 
at 482°C at 427°C at 232ºC 
(900°F ) (800°F) (450°F ) 


Hydraulic Test Pressure 


Table 


Table 


Table 


68 kg / cm " (1400 lb9 /8q . 1o .) 
63 kg/am ? (900 lbs/sq . in .) . 
42 kg / cm (600 lbs /sq . in .) . 
31 . 5 kg/ cm (450 lbs /sq . in .) . 
24 . 5 kg/ cm (350 lbs/sq . 1o . 
17 . 5 kg/cm 250 165/8q . in .) 
10 . 5 kg /cm ( 150 lbs/ sq . in .) 


TSRK了HP 


196 kg / cm (2800 16s/aq . n .) 
126 kg / cm ( 1800 lbs /sq . in . 
84 kg/cm (1200 lbs /89 . in .) 
63 kg/ cm ( 900 lbs/ sq . 
49 kg/ cm ( 700 lbs/ sq . in .) 
35 kg / cm : (500 lbs /sq. in . 
21 kg/ cm ( 300 lbs/sq . in .) 


(256 ) Under Appendix F , for the Table headed , 
* Factors X for converting . . . . . .KX3 . 472 " , the following Table shall be substituted , namely : 
Factors X for converting Actual Breaking Loads into Equivalent Breaking Louds on 

Bars of Standard Diameter. 
(Equivalent Breaking Load on Bar of Standard Diameter - X X Actual Breaking Load ) 

and 
Factors K and K , for convertiog Actual Breaking Loads into Transverse Rupture Stresses . 
(Transverse Rupture Stress in kg /mm ? = K x actual Breaking Load in Kgs., 

OT 
Transverse Rupture Stress in tons/sq . in . = KX Actual Breaking Load in lbs.) 

Factor K = RX3 472. 


- 


- 


- 


22 - 125mm 


30 . 48mm ( I zin .) Test Bar 40 . 6 | 


15 . 24 mm (0 . 6 in .) Test Bar 
Diameter X , K 


(0. 875in .) Test Bar 

X ] K 


mm ( 1 .6 in .) Test Bar 
Diameter X K 


533mm Test (2 . 1 in .) Bar 
Diameter ! X 1 


Diameter 


Diameter 


K 


K 


1 


mm 


in . 


mm 


in 


mm 


in . 


mm 


in . 


mm 


in , 


.. 


;..i..00 


2 . 03 


I 50 
1 . 51 
1 . 52 
1 : 53 
1 . 55 


THEGAZETTEOFINDIAEXTRAORDINARX 


: 
: 
: 
oOOOOO 


20 - 50 
20 . 75 


50 - 80 
SI : 05 
51. 30 
SI 55 
SI . 80 
52 : 05 


I 54 


I II 
1 : 12 
1 : 13 
1 : 14 
I . 15 
I 16 
I 17 
I . 18 


38 . 1 
I . 264 0 . 0150 38 - 35 
I . 230 0 . 0146 38 -60 
I . 198 0 . 01421 38 . 85 
I . 166 0 . 0138 39 . IO 
I 136 0 :0135 39: 35 
I . 107 0 . 013 39 . 60 
1079 0 . 0128 39 . 85 
I 0521 0 . 0125 

40 . 10 
1 . 025 0 . 0121 ! 40 . 35 


-- 


QOGOOUC 


1 . 214 0 . 00606 
I . 190 0 - 00594 
I . 166 0 . 00583 
I . 144 0 . 00571 
I - 121 0 OOS60 
I * 100 0 . 00549 ! 
1 . 079 0 . 00539 
1 . 058 0 . 00529 
1 . 038 0 . 00519 : 
I 019 0 . 00509 


2 . 00 1 . 58 0 . 00341 
2 - 01 I 140 0 . 00336 
2 . 02 I 124 0 . 00331 

I 107 0 . 00326 
2 : 04 1 . 09 ) 0 : 00321 
2 : 05 | 1 - 0750 0 . 00317 
206 ; 1 . 0590 0 . 00312 
* 2 . 07 1 . 044 0 . 00308 

2 . 08 I . 029 0 . 00303 
2 . 09 1 . 014 0 . 00299 


--- 


1 . 56 


52 . 30 


14 . 24 
14 : 49 
14 . 74 
14 . 99 


29 : 12 


oooo 


1 . 230 0 -0582 
I . 166 0 . 0552 
I 107 | 0 . 0524 
I 0521 0 . 0498 


0 . 85 


1 . 57 


- 


52: 55 
52 . 80 
53 . 05 


1 . 58 
1 : 59 


o 59 


1 . 19 


15 : 24 


0 .60 


I 000 | 1 . 0474 | 22 . 125 


1 . 261 0 . 0257 
1 . 215 

0 . 0247 28 . 98 
1 . 172 

0 -0239 
0 . 81 1 . 130 0 . 0230 

1 . 091 0 . 0222 
0 . 86 1 : 053 0 . 0214 29 . 98 
0 - 87 I 017 O 207 30 : 23 
0 - 875 ; 1. 000 10- 0204 | 30 . 48 
0 - 85 0 . 983 0 . 0200 30 . 73 
0 - 89 0 . 950 0 . 0193 30 . 93 
0 . 90 0919 00187 31 : 23 

jo . 0181 
0 . 021 0 . 86000175 
3173 
0 . 93 i 0 . 833 , 00170 
0 . 9 + 1 0 . 80700164 


1 : 20 


1 . 000 


0 0118 


40 . 6 i 


1 . 60 


1 . 000 0 . 00499 


53 . 30 


2 - 10 


1 . 000 0 . 00295 


15: 49 


0 . 61 


0 - 952 
0 . 906 


22 : 25 
22 . 50 
22 . 75 


I 21 
I . 22 


0 - 0451 
0 . 0429 
0 0409 
0 . 0390 


2 . II 
2 : 12 
2 : 13 
2 - 14 


864 


I . 23 


0 . 824 


Moo 


OOO!!! 


M&Tinine::: 


I . 24 
1 . 25 
1 . 26 


::wwww 


ooooi: 


0 . 975 | OOIIS 
0 . 952 | O : 0113 
0 . 929 1 o . orio 
0 . 906 O 0107 
0 - 885 0 . 0105 
0 . 864 0 . 0102 
0 . 844 0 . 0100 
0 . 824 0 . 0098 
0 . 805 0 . 00095 
. 

. 


اااابابيا 


40 .85 
41: 10 
41 35 
41. 60 
41 . 85 
42 : 10 
42 : 35 
42 .60 
42 - 85 
43 10 


I - 61 
I . 62 
1 - 63 
1 .64 
1 . 65 
I -66 
1 .67 
1 . 68 
1 . 69 
1 . 70 


2 . 15 
2 - 16 


0 . 981 0 . 00490 
0 . 963 0 . 00481 
0 . 946 0 . 00472 
0 . 929 0 . 00464 
0 . 912 0 . 00455 
0 . 895 0 . 00447 
0 . 879 0 . 00439 
0 . 864 0 . 00431 
0 . 849 0 . 00124 
0 . 834 0 . 00416 


53 . 55 
53 . 80 
54 05 
54 . 30 
54 55 
54 . 80 
55 -05 
55 . 30 
55 .55 
55 - 80 


0 . 986 0 . 00290 
0 . 972 !0 . 00286 
C - 958 0 . 00282 
0 . 945 0 . 00278 
0 . 932 0 . 00274 
0 . 919 0 . 00271 
0 . 906 0 . 00267 
0 . 894 0 . 00263 
0 . 882 0 . 00260 
0 . 870 0 . 00253 


HAHANAN 


2 . 17 


I . 27 


22 23 


NONY 


3244 


2 . 


I . 28 
1 : 29 


NMO 


32 . 73 
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( 257) In Regulation 537 , for the figures and words " 32 tons per square Inch " , the following 
figures, words, abbreviations and brackets shall be substituted , namely , - - 

" 50 kg / min (32 tons/sq. 1o .)" 
(258 ) In Regulation 541, for the figures and words " I/8 inch ” and “ 3 / 16 inch ” the following 
agurcs, words , abbreviations and brackets shall respectively be gubstituted , namcly , 

" 3 mm (1/8 in .)" 

" 5 mm (3 /16 in .) 
( 259) In Regulation 544 , for the Table XII/ I, the following table shall be substituted , namely ; 

TABLE XII/ 1. Maximum percentage departure from designed form of welded bollers . 


Nominal internal diameter of boiler D 


Maximum 
departuro 

from dc 
signed from 
per cent of 

D ) 


Upto and including 914 mm (36 In .) . . . 
Over 914 mm , upto and including 1143 mm (45 in .) 
Over 1143 mm , 


0 . 373 
0 - 350 
0 - 300 


( 260) In Regulation 546 , for the figures and words " 7 Inch , 12 Inches " the following figurol 
words , abbreviations and brackets shall rospectively be substituted , namely , 

" 6 mm (1 in .) 

305 mm (12 in .)" 
(261) In Regulation 547, for the figures and words, " 7 inch , 3 feet, 3/8 lnch , It inch , per foot, 
2 inches , 2 feet and 6 inches , 24 Inches , the following figures , words, abbreviations and brackets 
shell respectively be substituted , namely , 

" 6 mm ( t in .) 
914 mm (3 ft .) 
10 mm (3 /8 in .) 
38 mm ( 17 in .) 
per 305 mm (foot) 
SI mm ( 2 in .) 
762 mm (2 ft. and 6 in .) 

64 mm (24 in .)" 
(262) In Regulation 548 , for the figure and word " I inch ” , the following figures, words 
abbreviations and brackets shall be substituted , namely , 

" 25 mm (1 in .)" 
(263 ) In Regulation 549, for the figures and words , " 7 inch , 5 /8 inch " , the following figuren 
words , abbreviations and brackets shall respectively be substituted , namely , 

“ 6 mm (1 in .) 

16 mm (5/8 in .)" 
(264) Io Regulation 550 , 

in clause (b ), for the figure and words " not less than II threada per Inch " , the followiog 

figures , worde, abbreviations and brackets shall be substituted , namely , 

" of pitch not less than 2 . 5 mm ( not less than if threads per inch )" 
( ) for the figures and words " 14 inches , 3 / 16 inch , * inch " the following figures, words, 

abbreviations and brackets Bhall respectively be substituted , namely 
" 356 mm (14 In .) 
5 mm (3 / 16 in .) 
13 mm (1 in . )" 


( 265) In Regulation 551, for the figure and word " It inches " , the following figures , words, 
abbreviations and brackets shall be substituted , namely , 

" 38 mm ( 11 in .)” 
(266) In Regulation 553, for the tables XII/2 and XII/3 , the following tables shall respectively 
be substituted , namely , 

TABLE XII/2 . Dimensions of Manholes or Sight Holes 


Diameter of boiler ] 

Minimum size of hole 
in . 

in . 
Boilers not exceeding 762 mm (2 ft. and 6 in .) . . . . . 229 X 178 (987) 
Bollers over 762 mm (2 ft. and 6 in .) diameter and not exceeding 914 mm 

(3 ft.) . . . . . . . . . . . , 305 x 229 ( 129 ) 
Boilers over 914 mm (3 ft.) diameter and not exceeding 1067 mm (3 ft. And 

6 in .) . . . . . . . . . . . 356 X 254 ( 14 X 10 ) 
Boilers over 1067 mm (3 ft. and 6 in .) diameter and not exceeding 1219 mm 
(4 ft.) . . 

· 

381 X 279 ( 15X11) 
Boilers over 1219 mm (4 ft.) . . . . . . . . 406x305 (16X 12) 


TABLE XII/3. Number ofLower Cleaning Holes or Mud Holes 


Diameter of boiler 


No. of holes 


610 mm (2 ft .) and over but not exceeding 914 mm (3 ft .) . 
Over 914 mm (3 ft.) and not exceeding 1524 mm (5 ft.) . 
Over 1524 mm (5 ft.) and not exceeding 1829 min (6 ft.) . . 
Over 1829 mm (6 ft .) and not exceeding 2286 mm (7 ft, and 6 in .) . . 
Over 2286 mm (7 ft, and 6 in .) and not exceeding 2591mm . (8 ft. and 6 in .) . 
Over 2591mm (8 ft , and 6 in .) and not exceeding 2743 mm (9 ft .) 


(ii) For the figures and words " 3 + inches X 21 inches " , the following figures , words 

brackets and abbreviations shall respectively be substituted , namely , 

" 89 mm x 64 mm (31 in . X 24 in .)" 
(267 ) In Regulation 254 , for the figures and words " 19 /16 Inch , 9 inches x 7 inches , 5 inches x 30 
Inches , 1 / 16 inch " , the following figures , words, abbreviations and brackets shall respectively be 
tubstituted , namely , 

“ 14 mm (9 / 16 in .) 
229 mm x 178 mm ( in .X7 in .) 
127 mm x 89 mm (s in . x3t in .) ] 

1. 6 mm (1/ 16 in.) 
( 268 ) In Regulation 555, 
( for the figures and words " 125 pounds per square inch , I inch , 3 / 16 inch , 1 inch " , the 

following figures , words , abbreviations and brackets shall respectively be substituted , 

namely , 
8 .8 kg / cm (125 lbs /sq . in .) 
25 mm ( 1 in .) 
5 mm (3 / 16 in .) 

6 mm (1 in .) 
(i ) in sub -clausc (d), for the figures and words “ 1 inch , 2 inches , 5 Inches" , the following 

figures , words, abbreviations and brackets shall respectively be substituted , namely , 
“ 25 mm ( 1 in .) 
si mm (2 in .) 
127 mm ( in .)" 


re 5 incies , the : owing ngurts, words, abbreviations 
and brackets shall be substituted , namely , 


" 127 mm (5 in .)" 


( 269) In Regulation 561, 
) in clause (a ), for the figure and word " 16 feet" , the following figures, words, abbreviations 

and brackets shall respectively be substituted , namely , 


" 4877 mm (16 ft .)" 


( ) in clause (b ), for the figures and words " 1/32 inch , It square inch , It inch , 1 /16 inch ; 

1 / 8 inch , 20 footpounds, 1 inch " , the following figurce, words , abbreviations and bracketi 

shall respectively be substituted , namely , 
" 0 . 8 mm . (1 /32 in .) 
9 . 7 cm . ( It sq . in .) 
32 mm . ( 11 in .) 
1 . 6 mm . ( 1/ 16 in .) 
3 mm (1 /8 in .) 
2 . 77 kg . metres (20 ft . pounds) 

13 mm . ( 1 in .) " 
(011 ) in clause (c ) for the figures and words “ It square inch , 1/ 16 inch , 1 /8 inch " , the following 

figures , words, abbreviations and brackets shall respectively be substituted , Derely , 
" 9 . 7 cm . (11 82 . in .) 
1 .6 mm . ( 1/ 16 in .) 
3 mm . ( 1/8 in .)" 


(270 ) In Regulation 562, in clause (b ), the first paragraph namely , the paragraph reading 
48 " the shell thickness in thirty second of an inch exceeds D /3 . 5 + 7 where Dointernal diameter 
of the shell in inches shall be substituted by the following, namely , 


D 


" The shell thickness exceed : — - + C where D laternal diameter of the shell and C - 5 .6 

II2 
mm (7/32 in .)." 
( 271) In Regulation 563, for the table XII/3, the following table shall be substituted , namely, -- 

TABLE XII/4 


Classification of Fusion Welded Boilers 


Classification 


Limits of application 


Minimum thickness 


Class I . 


No limit 


6 mm ( t in .) 


Class II 


When the following limits are not exceeded : 

Boilers upto and in 
a . Working pressure — 7 . 4 kg/ cm ( 105 lbs/sq . in .) | cluding 914 mm 
b . Working pressure X internal diameter - C , 

(36 in .) internal dia 
Where C - 938 when the pressure is in kg /cm and the meter - 8 mm (5 / 16 
diameter is in centimetre , 

In .) 
(5250 when the pressure in lbs /sq . in , and the diameter 

is in Inches .) 


Olag 


I 


. 


When the following limits are not exceeded : 

Boilers over 914 mm 
a . Working pressurc — 2 1 kg/cm (305 168/89 . in .) 1636 in . ) internal dia 
. Working pressure x internal diameter - C 

meter — 10 mm (3 / 8 
Where C - 536 when the pressure is in kg/cm and the in .) 

diameter 18 in centimetre. 
(3000 when the pressure is in 163/64. In . and thodi - 1 

meter is in inches.) 


" 564. Shells . — The working preasuro of the cylindrical 

ing formula : 


bo ceterm pod by 


WP (t _ CXSC 


W . P .am 

. . . . . . Equation XII/1. 
70 D 
Where - - 
t le minlmum thickness of shell plate , 

P is working preasuro . 
D is maximum Internal diameter 
$ 18 minimum tengilo strength of plato 
C is O - I6 cm ( 06 in .) 

C is a constant, as diven below . 
In no case, however , shall the factor of safety of the shell be less than 4 or the plate thickich 
be less than specified in Table XII /3 given under Regulation 363. 

C - 32 where Class I requirements are complied with . 
C - 27 where Class II requirements are complied with , 
C - 23 for CI208 III bollers when streng relieved . 

C - 21 for Class III boilers when not stress relieved . 
Wherc bollers have a nest or nests of horizontal tubes , so that there is a direct tension on the 
tube plates due to the vertical lord on the boiler ends or to tuhe plates acting a horizontal tics acros 
the aheV : 

rach alternate tubo in the outer vertical row of tube: shall be a stay tube , 
( ) tho thickness of the tube plates and the spacing of the tubes shaji be such that the 

section ofmetal taking the load is suficient to keep the atr086 within that allowed on the 
shell plate , 48 determined by the folowing formula : 

(t - C ) xSx ] 
W . P . 

. . . . Equation XII /2 . 
203 D 
Where 

t is thickness of the tube piate , 
WP is working pressure , 
S is minimum tensile strength of plate . 
D is twice the radial distance of the centre of the outer row of tubo holes from the ci 

of the shell. 
T is the percentage strength of the plate through the cube holes, 1. . 

100 (pd) 

. Equation XII/3. 
р 
P is the vertical pitch of tubea . 
a lo the diameter of the tube holes. 

C 18 0 . 16 cm ( 06 in .). 
NOTE. - The tube plates between the stay tubes shall comply with the requirements for the 

tube plates (s « o Reg . 577). 


(273 ) Regulation 509 8ball be substituted by the following, cxcepting the figure XII/61 (which 
ibould remain as it to : 


" 565. Horizontal shelves of tube plates forming part of the shell. The number of qusscta 

cquired to support the horizontal shelves of tube plates to withstand the vertical load 
due to the pressure on the boller ends shall be determined in the following manner - 
For combustion chamber tube plates the minimum number of the guesets shall be 
C cxccedo 26058 when the working pressure is to kg /cm and the diameter and thickness 

are in centimetro or 145920 when the working pressure is in pounds per square Inch 
and the diameter and thickncus are in Inchce 

. . . . . . . . . I [ ustet 


C exceeds 35658 when the working pressure is in kg /cm . and the diameter and thicknesi 

are in centimctre Or 199680 when the working pressure is in pounds per square inch 
and the diameter and thickness are in Inchca . 

. . . . . . 2 gunscta, 
C exceeds 42506 when the working pressure is in kg /cm and the diameter and thickness 

are in centimetre or 238080 when the working prçocure is in pounds per square 
inch and the diameter and thicknces are in inches . 

.. . . . . . . . . . . 3 quiseti . 
For the smoke box tube plate the minimum number of gussets shall be 
C exceedo 26058 when the working pressure is in kg /cm and the diameter and thickness 

Are In centimetre or 143920 when the working pressure is in pounds per square inch 
and the diameter and thickness are in inches . 

. . . . . ... . , I gusset, 
C exceede 48002 when the working pressure is in kg / cm and the diameter and thickne 

are in centimetre or 268800 when the working pressure is in pounds per square inch 
And thc dlometer and thickness are in inches . 

. . . . . . . . . . . . . . . . . . . . 2 gusset 
ADP 

. . . . . . . . . Equation XII/4. 


and C 


Where 
A is maximum horizontal dimension of the shelf from the inside of the shell plate to the 

outside of the tube plate . 
D is inside diameter of the boiler , 
P 18 working pressure . 
t le thicknc88 of tube plate. 

FIG , XII/61, 


The shell plates to which the sides of the tube plates are connected shall be not lcs han 1 . 6 
mm ( 1 / 16 in .) thicker than is required by the formula applicable to shell plates with continuous 
circularity ; and where gussets or other stays are not fitted to the shelves, the strength of the parti 
of the circumferential scams at the top and bottom of these plates from the outside of one tubo 
plete to the outside of the other, shall be sufficient to withstand the whole load on the boller end , 
with a factor of safety of not less than 4 . 5 . 

(274 ) Regulation 566 shall be substituted by the following namely , 

566 . Dished end plates for Lancashire and Cornish bollers .-- For the dished ends of 
Lancashire and Comish boilers without stays and subject to internal pressure the maximu 
working pressure shall be determined by the following formula : 


WP _ (t - C ) * 308 


. . . . . Equation XII/ S. 
70 R 
Where 

t 18 minimum thickness of the end plate. 
WP 18 working pressure 
R is inner radius of curvature of the end plate . 
S 18 minimum tensile strength of the plate , 

C 18 0 . 6 cm (0 .25 in .). 
The Inner radius of Curvarire of the end plate shall not be less than 4 times the chico 
of the plate but in no cose less then 64 mm ( 21 in .) exceed 11 times the extem diameter OJ 
shell to which it is attached . 

The Inner radius of flanging of the end plate shall not be less than 4 times the thickmers of 
the plate but in no cree less than 64 mm ( 2 in .) . 

Where the end plate has a manhole , compenration shall be obtained by flenging the odge of 
the opening or by providing a fabricated ring (see Figure XII /52 ). 

In either case the depth of the flanging or ring measured at the minor axis bannot be less 
than that determined by the following formule 1 


D - / TW , . . . . . . . 


. . . . . . . . . Equation XII /6 . 


Where 

D 18 depth of flange or ring measured from the outside of the plate to the joint face. 
T 18 thickness of the plate . 

W is width of the opening measured on the minor axis . 
( 275) Regulation 567 shall be substituted by the following, namely : 


" 567. Dished ends subject to internel pressure . -- For unstayed ends of shells and tops of 

vertical boilers and the like boiler parts, when dished to partial spherical form the 
maximum working pressure shall be determined by the following formula :- - 

15S ( - ) 
WP - - - 

. . . . . . . Equation XII /7. 
70 R 
WP 18 the working pressure . 
t is thickness of the end plate but in no cage this shall be less than the thickness of the 

shell to which it is attached . 
R is the Inner radius of curvature of the end which ghall not exceed the external diameter 

of the shell to which it is attached . 


$ is the minimum tensile breaking strength of plate or whatever is allowed for it . 

C is 0 . 08 cm , (0 . 03 in .) . 
(b ) The ingide radius to which a crowe plate is dished shall be not greater than the external 
dlameter of the cylinder to which it is attached . 

(c ) The inside radius of curvature of the flanges to the shell ghall be not less than 4 times the 
thickness of the crown plate and in no casc less than 64 mm (2 in .) 

( d ) The ingide radius of curvature of flanges to uptakes shall be not less than twice the thick 
p¢88 of the crown plate and in no case less than 25 mm ( 1 in .) 

(e ) When the end has a manhole in it, the value of C shall be taken 0 - 4 cm (0 . 156 in .). 

(f) The total depth of flange of manhole from the outer surface measured on the minor axlo 
shall be at least equal to 


VTX W depth of flange . . . Equation XII/8. 
Where T is the thickness of the plate and W is theminor axis of the hole . 

( 5 ) The depth of the crown plate opening from the commencement of the curvature of the 
Aanging radius shall benot less than twice theplate thickness with a minimum of 25 mm ( I in .) ," 

( 276 ) In Regulation 568 , Clause (i), the figures and words " 21 inchce, onc inch " , shall 
respectively be substituted by the following, namely, 

" 64 mm (27 in .) 
25 mm ( 1 in .)" 


( 277) Regulation 569 shall be substituted by the following, namely, -- 

569. Hemispherical crowng.- - The maximum working pressure for hemispherical crown 
gubjected to internal pressure shall be determined by the following formula : 

(t - C ) sxc 
W . P . 

. . . . Equation XII/9. 
70 R 
Where 

t is thickness of plate. 

W . P . is the working pressure . 
Rio inner radius of curvature. 
S is minimum tensile strength of the plate . 
C is a constant, as given below . 

Ci is 0 16 cm (0 . 06 in . ). 
ID no casc , however, shall the factor of safety of the crown plato be leas than 1 noc the plate 
thicknos be less than specified in Table glven under Regulaton 563 . 


C - 32 where Class I requirements are complied with , 
C - 27 where Class II requirements are complied with . 
C - 23 for Class III boilers when stress relieved . 
C - 21 for Class III boilers when not stress relieved . 
( 278 ) In Regulation 571, 

(1) the Agures and words" 2 inches, 4 inches , 1 inch , 1 /8 inch " shall respectively be 
substituted by the following , namely : 

" 70 mm ( 24 in .) 
102 mm (4 in .) 
13 mm (1 fn .) 
3mm ( 1 /8 in . )" 


( ii) in clause b ( ), the figures and word “ 2 ( 3 inch + Ts)" shall be substituted by the following 
damely : 

" 2 ( C + T8) 
Where , 

C . - 76 mm (3 in .)” 
(ili) in sub -clause (d ), the formulac 

B - 2 ( 3 + Ts) ( T8 - T1) and 
C - 2 (4 + T3 ) [ Tnt , + Ts)] XS , 


sa 


shall be substituted by the following formulac : 

“ B = 2 ( C + T6) ( T8 - TI) 


Where 


C - 76 mm (3 in .) 
C - 2(C , + Ts) [ Tn - ( T. - Ts)] XS, 


Where 


C , 102 mm (4 in .) 
( iv ) the words " in inches " and " in tone per square inch " wherever they occur shall be dele 


ted . " 


(279 ) In Regulation 572 , for the figures and words, 

" 16 inches, 3 /4 inch , 1 inch , It inch , 1 1 /4 inch , 120 pounds per square inch , 200 pounds 
per square inch , 250 pounda per square inch , 5000 pounds per square inch , 6000 pounds per square 
inch , 6500 pounds per square inch " shall respectively be substituted by the following figures 
words , abbreviations and brackets, namely , 

" 406 mm (16 in .) 
19 mm (3 /4 in .) 
25 mm ( 1 in .) 
29 mm ( 1 1 / 8 in . ) 
32 mm ( 1.,1 / 4 in .) 
8 .4 kg /cm ( 120 lbs/sq . in .) 
14 kg / cm ( 200 lbs/ sq . in .) 
17 . 5 kg /cm ( 250 lbs) sq . in .) 
351 . 5 kg /cm (5000 lb8/ sq . in . ) 
422 kg /cm (6000 lbs/sq . in .) 

457 kg /cm " (6500 lbs/sq . in .)" 
(280) In Regulation 373, 

(t) for the figure and word " 1/2 inch " , the following figures, words, abbreviations and bracket 
shall be substituted , namely, - - 

" 13 mm (1 in .)" 
(it) in clause (b ) for the figure and words " 360 pounds per square Inch " , the following figures , 
words , abbreviations and brackets, shall respectively be substituted , Damely, 

" 25 . 3 kg /cm (360 1b8/sq . in .)" 


the ci i , shall bo 
D + C . . . . . . . . 

Equadon XII/ 10. 
32 
Where , 

tis thickness of standpipe , 
D is extomel diameter of standplpe . 

Cis5 mm (3 /16in .). 
Solid forged standpipes shall bave a minimum thickness of dange and body in accordance with 
Table XII/4 . 


(10 ) Table XII/4 shall be substituted by the following table , ismets , 

TABLE XII4 
Thickness of solid forgod standpipes . 


Minimum thickness 


Bore of Standpipe 


Desigo pressure above 18 kg /cm 
( 260 pounds per sq . in .) upto 
und including 25 kg/ cm 

(360 pounds per sq . in . ) 


Design pressure upto and including 11 

kg / cm ( 160 pounds per square inch .) 


Design pressure above 11 kg /cm * ( 160 

pounds per square inch ) and upto and 
including 18 kg / cm (260 pounds 

per sq. in .) 


Flange joining boiler 


Body 


Flange joining boiler 


Body 


| Flange joining boiler 


Bo 


in 


mm . 


in . 


mm . 


10 . 


mm . 


mm . 


mm . 


in . 


II 


7 / 16 


13 


IO 


11 


1 - 1/4 
I - 1 / 2 


7 / 16 
7 / 16 


TO 
ΙΟ 
IO 


Ιο 
II 


3 / 8 
3 / 8 
7 / 16 


II 


M 


13 


II 


IO 


7 / 16 
7 / 16 


2 - 12 


14 : 5 
14 . 5 


7 / 16 


7 / 16 


3 - 1 / 2 


II 
14 5 
14 . 5 
14 5 


9 / 16 
9 / 16 
9 / 16 
9 / 16 


7/ 16 
7 / 16 


1 / 2 
1 /2 


16 


IO2 


IS 


awwww 


4 - 1 / 2 


10 
II 
II 
II 
II 
14 . 5 
14 : 5 
14 . 5 
14 . 5 


1 / 2 
1 / 2 


14 : 5 


7 / 16 
9 / 16 


5 / 8 


I14 
127 
152 
178 
203 


9 / 16 


16 
16 
16 


Perssed place saddle 

Iommi (5 /8 in .) 


Pressed plate saddle 

19 mm (3 / 4 in .) 


Pressed plate saddle 
22 mm ( 7 /8 in .) 


3 /4 be 
574. Stayed flat surfaces (other than crowns of vertical boilers) ,-- (a ) Where flat end plata 
are flanged for connection to the shell, the inside radius of flanging shall not be less than 1 . 75 times 
the thickness of the plate with a minimum of 38 mm ( 1 finches ). 

( b ) Where combustion chamber or fire -box plates are flanged for connection to the wrapper 
the inside radius of flanging shall be cqual to the thickness of the plate , with a minimum 
of 25 mm ( 1 inch ). 

( c ) Where the flinge curvature is a point of support , this shall be taken at the commencement 
of curvature , or ata line3t times the thickness of the plate measured from the outside of the plato 
whichever is nearer to the flange . 

(d ) Where a flat plate iswelded directly to a shell or wrapper , the point of gupport shall be taken 
at the inside of the shell or wrapper . 

(e) The workingpressure offlat plates supported by stays , shall be determined by the follow 
ung formula : 
C (t - C1) 

- . . . . . Equation XII/11. 
AP + B 


WP 


Where 

tis thickness ofplate, 
WP is working Preagure , 
Als horizontal pitch of stays . 
B is vertical pitch of the stays . 
Ci is 0 . 08 cm (0 . 03 inch ) . 

Cis constant, as given below . 
The constants given below relate to plates which are stress relieved and not exposed to flame. 
When plates are exposed to flame the conatants shall be reduced by 120 per cent. 

Where various forms of support are used Constant C shall be the mean of the values for the 
respective method , adopted . 

Where stays are irregularly pitched , D , shall be taken instead of A + B , D being the dia 
meter of the largest circle which can be drawn with the circumference passing through three points 
of support without cnclosing another point of support. No more than two points of support may 
be located on one side of any diameter of the circle . 

Thevalue of the Constant Cin Equation XII/11 shall be as follows : 

(i) Where stays are screwed through the plates and, in addition , are Allet welded to the plates 
on the outside, the size of the weld being 0 - 25 of the diameter of the screwed portion of the stays 
( ** * Figure XII /39 ). 

C = 4103 kg/cm ) ( 58368 lbs/ in . ) 
( 11) Where stays are screwed through the plates and , in addition , are fillet welded to the plates 
,on the outside, the size of the weld being 0 . 35 of the diameter of the screwed portion of the stays 
( ser Fig . XII/40 ). 

C = 5759kg/cm (81920 1b8/in . ) 
( lit) Where plalo stays are strength welded into the plates (see Figure XII /41). 

C = 5759 kg /cm (81920 lbs/ in . ) 
(iv ) Where plain bar stays pass through holes in the plates and are accured as shown in Figure 
XII/ 42 

Ç -- 6479 kg /çm (92160 lbs/in .") 
(v ) Where plain bar stays pass through holes in the plates and are fitted on the outside with 
washers and are secured as shown in Figures XII / 43 ( a ), XII/43( b ) . 

C - 7199 kg/cm ( 102400 lbs/in .") 
(vl) Where plain bar stays pass through holes in the plates and are fitted on thc outside with 
Washers as shown in Figures XII /44 ( a ), XII /44 (6 ) , XII /45( a ) and XII /45 (b ) . 

C - 7919 kg /cm (112640 lbs /in .") 
( vii ) Where plain bar stays pass through holes in the plates and are fitted on the outside with 
Washers as shown in Figures XII / 46 ( a ), XII / 46 ( b ). 

C - 8639 kg/cm (122880 lbs /in . ) 
(viii) Where the flat plate is danged for attachment to the shell, fue or wrapper (soo Sub 
gulation (c ) Above). 

C - 7919 kg /cm (112640 lbs /in . ) 


( ix ) Where the flat plate is welded directly to the shell, fluc or wrapper (see Sub -regulation (d ) 
aboves. 

C = 7919 kg /cm (112640 16 ./in . ) 
( x ) Where the support is a gusset or link stay ; 

C - 5759 kg /cm°(81920 1b ./in . ) 
( xi) For the lower portion of the front end plate of a Lancashiere boiler containing the man . 
hole, the values of D and C to be used in Equation XII / II shall be as follows : 

D - diameter ofthelargest circle which can be drawn enclosing themanhole and passing through 
the points of support formed by the gusset stays and the connection to the shell and furnaces . 
Where the circle passes through only three of the possible five points of support mentioned , the 
remaining two shall be included within the circle . 

C = 21597 kg /cm ( 307200 Ib ./in .") 
(xii) In Cornish boilers where it is necessary to strengthen the portion of 1lic end plate outside 
the wing gussets , guitable section stiffences shall be sccured to the plates by 1ull fillet welds within 
circle D , and the appropriate constant C shall be increased by 30 per cent. The stiffencrs shall be 
placed in such a position , and the section uscd shall be such , that : 

(i) The unstayed area will be approximately equally divided . 
(ii) The load will be transmitted at each end as directly as possible to the gusset stays of 

other supporting boundaries. 
(ili) The thickncar of the vertical rlb of any tee bar stiffener shall be not less than the thickness 

of the end plate , 
( f) In the case of smaller boilers where the end platcs are supported in the steam space by a 
single substantial tee bar continuously fillet welded to the plate with not les than 10 mm (3 / 8 inch ) 
Allet welds, extending across the plate to the commencement of curvature of the flange or the toe 
of the fillet weld securing the end plate to the shell, or where such plates are supported with a deep 
bulb extending across the platcs as described above , the thickness of the plate shall be determined 
by the Equation XII / II the values of D and C being as follows : 

(i) For the portion of the plate above the stiffeners : 
Dis diameter of the largest circle passing through the centre of the tcc or bulb and the com . 

mencement of flange curvature of the inside of the shell , whichever is applicable : 
C - 5759 kg /cm * (81920 lbs./in ." 
( 1ł) For the portion of the plate below the stiffeners : 
D is dlameter of the circle passing through the centre of the tee or bulb and two adjace 

screwed stays : 
C = 3960 kg/cm * ( s6320 lbs./in. ) 

or 
Dis diameter of the circle passing through the centre of the tec Or bulb and the centre Yine 

of the top row of tubes : 

C .. 2520 kg/cm : (35840 lbs./ In .") 
( 282 ) In Regulation 575, 

(i) for the figures and words " 24 inches, 1 inch ," the following figures , words, abbreviations and 
brackets, shall respectively be substituted , namely, 

" 64 mm (2 in .) 

25 mm ( 1 in .)" 
( li ) thewords " In Inches ” wherever they occur shall be deleted . 
(ii) the letter and figure "C 55" shall be substituted by the following letter, figure, abbrevia 

tion and bracket : 

" C = 3960 kg/cm (56320 lbs./in . )" 
(283 ) In Regulation 576 , equation XII/12 ,, shall be substituted by the following equation 
namely , 

Ct- C ): 
W . P . . 

. . . . . . . . Equation XII/12 . 
Where 

A1 + B 
t is thickness of the tube plate. 

WP is working pressure . 
A is width of the wide water space between the tube nests (measured at the centre line of the 
stay tubes). 
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B is pitch of the stay tubes in the boundary rows of the width water space . 

Cis 0 .08 cm (0 . 03 in .) 
Where the stay tubes arc welded to thetube plates in accordance with Figure XII/67 or XII/68 
with tubes lightly expanded before welding , 

C - 4031 kg /cm (57344 lbs./in . ) if the plates are exposed to fame. 

C - 4607 kg /cm (65536 lbs./in . ) if the plates are not exposed to flame. 
Where the stay tubes are welded to the tube plates in accordance with figure XII /69 with tuber 
Ughtly expanded before welding: 

C - 5039 kg /cm (71680 lbs. In .. ) If the plates are exposed to flame, 

C - 5759 kg /cm (81920 lbs./in . ) If the plates are not exposed to flame. 
Where the stays are irregularly pitched Di shall be taken instead of ( A + B ) where D is the 
diameter of the largest circle which can be drawn through any three points of support without enclo . 
eing another point of support (See Figures XII74 , XII / 75 , XII/ 76 and XII77 ) . Where various 
torms of supports are used , the value of C shall be the mean of the values for the respective methods 
adopted . At the attachment of the end plate to shell, furnaces of flues , the point of support And 
tho constant C to be used shall be taken in accordance with Regulation 574 . 


For the portions of the end plates between the top rows of tubes and the steam space gtayo 
Equation XII / 12 shall apply , B being taken as the distance between the centre line of the top rows 
of tubes and the centre of the bar stays or other point of support and A being taken as 

ATA, 
2 


here , 


A , is the distance between the centre of bar stays or other mothod of support, and 


A , is the horizontal distance from the centre of one stay tube and the centre of the next stay 
tube in the top boundary row , Where no stay tubes arc fitted A , shall be taken as equal to four times 
the horizontal pitch of the plain tubes . Where no stay tubes arc fitted the support afforded by the 
plain tubes shall not be taken to extend beyond the line cnclosing the outer surfaces of the tubes except 
that, between the outside of the wing row of tubes and the attachment of the end plate to shell 
there may be an unsupported width equal to the flat plate margin as given by Equation XII/ 23 . 


( 284 ) In Regulation 577, 
(i) in clause (a ), 
(1) for the figures and words, " 7 square feet, 21 square feet" , the following figures , words 

abbreviations and brackets, shall respectively be substituted , namely , 
6503 sq . cm . (7 sq . ft.) 

19509 sq . cm . (21 sq . ft .) 
(1 ) Equation XII/ 13 shall be substituted by the following , namely , 

C ( - - ) 
WP - - - 

................ .... Equation XII/13 . 


M 


Where 


t is thickness of the tube plate . 
WP ls working pressure. 


M is mean pitch of the stay tubes being the sum of the four sides of any quadrilateral bounded 

by four quadrilateral adjacent stay tubes divided by 4 . 


C , 18 o 08 cm (0 03 in .) 
C 18 4031 kg/cm (57344 lbs./in .") for plates exposed to fleme, 
4607 kg/ cm (65536 lbs./ in .") for plates not exposed to flame. 
Stay tubes secured in accordance with Figure XII/67 or XII /68 . 
C - 5039 kg /cm (71680 lbs./ in ..) for plates exposed to flame 
C - 5759 kg /cm (81920 lbs./in ") for plates not exposed to flame. 
Stay tubes secured in accordance with Figure XII/69 . 


- - - 
In clause (b ), 
(1) for the figures and words " 7 square feet and 21square feet " , the following figures . 

abbrevlations and brackets shall respectively be substituted , namely , 
" 6503 sq . cm . (7 8q. ft.) 

19509 sq. cm . (21 sq . ft.)" 
( ii) the words " in inches" wherever they occur in the Regulation shall be deleted . 
(11!) the letter and figure " C - 50 ,C 60" shall respectively be sbustituted by the following 

namely , 
" C - 3600 kg /cm : (51200 lbs./In .")" 

C 4319 kg /cm " (61440 lbs./ in .") 
( 285) In Regulation 578, 
(1) for the figure and word " 1 /8 inch " , the following figures, word , bracket and abbreviation 

shall be substituted , 

" 3 mm (1 /8 in .)" 
(ü ) the words “ In inches " wherever they occur shall be deleted . 
(ül) the figures and words “ 7 feet and 6 Inches " shall besubstituted by the following figures 

words, abbreviations and brackets, namely , 

2286 mm ( ft , and 6 in .) 
( 286 ) In Regulation 579 , 
1) in clause (b ), Equation XII / 14 ghall be substituted by the following, namely , – 

C (t - C ) 
WP 

. .. . .. . .... .. . . Equation XII/ 14 . 
Where 

D 
t is thickness ofthe tubes 
D is external diameter of the tube . 
C is 703 kg/ cm . ( 10 ,000 lbs./In ") 
C , 19 0 16 cm . (0 : 06 in .) 

No tube shall be less than 2 .64 mm (O 104 In . thick ). 
(i ) la clause (c) equation XII/ 15 shall be substituted by the folloing , namely, 

C (t - C ) 
WP - 2 

. . . . . . . . . Equation XII/15 . 
D 
Where 

t is minimum thickness of tubo 
WP is working pressure . 
D is outside diameter of tube 
C 18 984 kg / cm (14000 lbs./ inº) 

Cis O 25 cm , (0 . 1 in .) 
( 287) Rogulation 580 shall be substituted by the following, namely , 

" 580 . Pitch of tubes. — The spacing of tube holes shall be such that the minimum width 
any ligament between the tube holcs shall be not less than : 


D 


+ 


C 


8 


Where 

C - 13 mm (1 in .) 
alernatively, 
the thickness and cross -section of the plate between the tube holes shall be not less than 

0 - 125 D + C - minimum thickness. 
Where 

C - 5mm (0 - 2 in .) 
KD + C - minimum cross-section where D i dlemeter of the tube hole . 

K - 4 . 3 mm (0 . 17 in .) 

G - 16 13 mm ." (0 . 025 in .") 
In no case shall be the minimum thickness of any tube plate in the tube area be less than the 


Ilmits : 

Tai3 mm ( in .) Where the diameter of the tube hole does not exceed si mm (2 in .) 
T - 14 mm (9 / 16 in .). Where the diameter of the tube hole is greater than 51 mm (2 in .)" 

(288) Regulation 581 shall be substituted by the following , namelyyn 
" $ 81 . Stay tubes.--- Stay tubes shall be of steel , scamless or electrically resistance welded , 

(a ) Mininum thickness of stay tubes , --Minimum thickness of stay tubes shall be such that 
the stress on the net cross - sectional area either at the bottom of the threaded part or at the 
middle of the tube whichever is the lesser shall not exceed 527 kg/ cm .. ( 7500 lbs. per sq . in .). 
Thickness of stay tubes at any part shall not be less than 5 mm (3 / 16 in .). 

(b ) The inaximum working pressure for screwed in stay tubes shall be calculated by the 
following formula : 


WP = [( D - C ) _ D , 7 . . . . Equation XII / 16 . 
D is diameter of the stay tube over threads. 
D . is internal diameter of the tubes under the threads . 
C , I 299 Pcm ., P being the pitch of thread in cm . 


I : 28 


C 


N 


( inch , N being the number of thread per inch ) . 


C - 415 kg /cm (5900 lbs/ 10 .*) 
A is the area gupported by one stay tube, measured from centre to centre of stay tubes .When 
thcarea contains tubes or parts of tubes their aggregate area , calculated from their smallest external 
diameter of body when in tension and smallest internal diameter when in compression , shall be 
deducted from the area of the containing figure and the remainder used 48 A in the formula . 

Whereştay tubes have their thickness increased at the screwed endø to provide for plus threads , 
the increased thickness shall be obtained by upsetting and not by welding , and the tubes shall be 
subsequently annealed , 

Stay tubes may be attached to the tube plates eitherby screwing or by metal arc welding . 

Where stay tubes are screwed into the tube plates they shall be screwed with a continuous 
thread of pitch not less thgo 2 . 5 mm at both ends and shall be expanded into the tube plates , by 
roller expander and , if desired , may be seal welded . 

Welded attachment of stay tubes be as shown in Figures XII/67, XII/68 and XII/69." 
( 289 ) Regulation 582 shall be substituted , by the following, namely, 

" 582 , Compression of tube plates. - ( a ) Forfire -box or combustion chamber tube plates which 
aro subject to compression due to the preggure on the roof plate , the maximum working pressure 
Bhall be i 
CX ( P – D )Xt 

. . . . Equation XII/ 17. 
LXP 
t is thickness of the tube plate . 
Pis pitch of the tubosmagured horizontally where the tubes are chain pitched , or diago 
nally where the tubesare zigzag pitched and the diagonal pitch is less than the horizontal . 

D is Internal diameter of the plain tubes. 
L is internal length of the firc -box or combustion chamber measured at top between tube 

plate and firehole plato or back plate , or between tube plates in double ended boilers 
with combustion chambers common to two opposite furnaces , 

C - 1969 kg/ cm (28 , 000 lbs/ in . ) 
Provided that the above formula shall not apply in the cases of fire boxes where the girders da 
pot rest on the tube plate , or where the roof plate is stayed direct to the outer shell or to girders 
supported by the shell. 

(b ) Where girders rest on the side plates or the roof plate is vo formed that the load is carried 
both by side and end plates , the compressive stress on the plates shall not in either case exceed 
984 . 5 kg / cm ( 14 , 000 lbs./ sq . in .)." 


WPA 


( 290 ) Regulation 583, shall be substituted by the following, namely , – 

* 583. Girders for firebozand combustion chamber crowng. — a ) For girders supporting crown 
plates of rectangular fireboxes , where the ends of the girders are supportod by the vertical ondor 
side plates , their proportions shall be calculated by the following formula : 

GST d . 
WP 

. . . . . Equation XII/ 18 , 

L Y 
Wherc 

WP is working pressure . 
S is Minimum tensile stress of the material. 
T is total thickness of the stay . 
d is depth of the girder stay. 
Lis length of girder stay measured between the inside of the tube plate and the firehole 
plate ; or between the inside side plates , according to the method of support, 
Y is pitch of girder. 
C - 0 . 314 for steel plates or steel forgings , 

- 0 . 271 for steel castings . 
(b ) Where girders are welded to the crown plate the dimensions of the weldo shall bo such that 
the stress calculated on an arca equal to the sum of the cffective lengths of the welds attaching each 
girder multiplied by the effective throat thickness shall not exceed 527 3 kg / cm (7500 lbs / sq . in .) 
multiplied by the appropriate weld factor in Table XII/7 (" effective length " and effective throat 
thickncss " are defined in Regulation 591 ). The load on the weldo shall be taken as that due to the 
design pressure acting on the area LY ; L and Y being as defined in Regulation 583 " . 

(291 ) Regulation 584 shall be substituted by the following, namely , 

" 584 . Girder sling stays . For slung girders the proportion of sling , links pins and con 
ections to the shell shall be sufficient to carry the whole load that would otherwise be carried on 
toes ofthe girders and for any of the above partsin tension as stress of632 . 7 kg / cm . ( 9 , 000 pounds 
per square inch ) of net section , and for parts in ghear a stress of 562 . 4 kg / cm (8000 pounds per 
square inch ) of net section shall not be exceeded . In the case of parts in double shear, the not 
arca of the section ghould be taken as 1 . 875 times the single section ." 

( 292 ) Regulation 585 shall be substituted by the following, namely, 

" 585. Stays for fireboxcs and circular furnaces . - ( a ) Solid screwed stays . - For screw atayo 
to combustion chambers and fireboxes and for longitudinal and cross stays , themaximuni working 
preosguro for the stays is to be calculated from the appropriate one of the following two formulacs 

C (D - CI). 
W . P 

. . . . Equation XII/ 19 . 


CD , A 


. 


. 


. 


. 


. Equation XII /20 . 


А 


W . P , is the working pressure . 
D is diameter of stays over threads. 
Diig diameter of body of stay at its smallest part. 
A is arca supported by one stay for arca to be supported by stayg pear tubes ip filrtbox 
tube plates of locotype boilers , Soo Regulation 193 (a ). 
. C - 499 kg / cm (7100 lbs. / in . ) 

C > 607 kg /cm (8640 lbs./in . ) 
C - 330 kg/ cm ( 4700 lbs. / in .") 
C - I- 299 P cm , P being the pitch of threads 

- inches , N being the number of threads per inch .) 


Where stays are made with enlarged ends and the body of the stay is smaller in diameter than at 
the bottom of the thread , the working pressure shall be calculated from the second formula . 

(b ) Circumferential stays for circular furnaces and fireboxes . — The diameter of the stay shall 
be not less than 19 mm (3 /4 inch ) or twice the thickness of the firebox plate , whichever is the great 
er . In the case of screwed threads the diameter shall bemeasured over the threads. 

The pitch of the stays at the fircbox shall not exceed 14 times the thickpeas of the firebox 
plates" . 


: ( 293) In Regulation 586 , the words and figures 4 feet and 6 inches , shall be substituted by the 
following figures , words , abbreviations and brackets , namely , 

" 1372 mm (4 ft . and 6 in .)" 
(294 ) In Regulation 587 shall be substituted by the following , namely , 

" 587. Longitudinal Bar Stays. — The maximum working pressure for longitudinal bar stays 
is to be calculated from the appropriate one of the following two formulac: 

с 
W . P . - (D C ) . 

. . i . Equation XII/ 21 . 
А 


Ĉx Di 


W . P . . 


. 


. 


. 


. 


. 


Equation XII / 22 


W .P , is working pressure , 
Dis diameter of stays over threads. 
D , is diameter of body of stays at its smallçst part. 
A is arca supported by one stay . 
Ci = I. 299 Pcm , P being the pitch of threads 

1°28 
or( - inches, N being the total number of thrcada per inch .) 


N 


C lo values given in table below : 

TABLE XII/6 
Stress on Longitudinal Bar Stays 


Range of tensile strength of bar 


Value of C 


kg /mm 


tons / in " 


kg/cm 


lbs./ in . 


552 
607 


7850 


41- 47 
44 - 50 
47 - 53 
50 - 56 


26 /30 
28 /32 
30 / 34 
32 /36 


8640 
9420 
10200 


717 


Where bar stays are fitted in vertical boilers , not less than four bar stays shall be fitted to 
boilers of 1219 mm (4 feet) and over but under 1524 mm ( 5 feet) in diameter ; five bar stays to 
boilers of 1524 mm (5 feet) and over but under 1829 mm (6 feet ) in diameter ; six bar stays to 
boilove of 1829 (6 fect ) and over in diameter . 

In no casc , shall the diameter of the stay at any part be less than 25 mm ( 1 inch ). Where 
joined stays are fitted , the strength of the knuckle joint employed shall be at least equal to the 
strength of the remainder of the bar stay ." 

(295) In Regulation 588 , the words " In Inches" and " in square inches" wherever they occur 
ghall be deleted . 

(296) Regulation 589 shall be substituted by the following , Damely , – 

" 389, Flat plate Margins.-- Tho amount of support in relief of the stays which may be 
attribțued to the shell , furnaces or flues to which flat plates are attached shall not exceed that 
determined by the following formulae : 

C (t - C1) 
(Width of margin ). - W - - 

. . . Equatlon XII /23 . 

W . P . 
ţ plate thickness . 
W .P . is working pressure . 
C = 867 kg/ cm ( 12 ,330 lbs./ in .") for plates exposed to flame, 
C = 986 kg/cm ( 14 ,018 ]lbs./ in . ) for plates not exposed to flame. 
C = 0 . 08 cm , (0 . 03 in .) 


Where the plates are flanged , the margin shall be measured from the commencement of cur 
Vature of flanging, or from a line 3 - 1 /2 times the thickness of tho plate mcaşured from the outside 
of the plate , whichever is nearer to the flange. Where the flat plate is not flanged for attachment 
to the shell or flue tubes and is welded as shown in figures XII/ 12 or XII/ 16 , the width of the 
margin shall be measured from the inside of the shell or the outside of the flue tube, whichever is 
applicable , 

In no case , however, shall the diameter D of the circle forming the boundary of the margin 
supported by the uptake of a vertical boiler be greater than that found by the following formula : 


VCA 


W . P . 


- = - td . . . . . Equation XII/ 24 . 
A ls cross sectional area of the uptake tubo. 
WP is working pressure . 
d is external diameter of uptake. 

C - 391 kg /cm . (5000 lbs./sq. in .)." 
(297 ) In Regulatiom 590 , 
(1) Table XII/6 shall be substituted by the following table , namely, 

TABLE XII/ 7 


Breathing Space 


Thickness of end plato 


Dimension L 


min . 


mm . 


1 / 2 


9 / 16 


254 
279 


305 


18 


5 / 8 
11 / 16 
3 /4 
13 / 16 
Over 
13 / 16 


19 
20 - 6 
Over 
20 - 6 


330 


330 


343 


13 - 1 /2 


( 11 ) The figures and words " 8 inches, 6 inches and 4 - 1/2 inches," shall respectively be 

substituted by the following figures, worde, abbreviations and brackets, namely , 
" 203 mm (8 inches ) 
152 mm (6 inches) 

114 mm (4 - 1/2 inches )" 
(198 ) In Regulation 591, 
6 ) In clause (b ), the figure and word " 7/ 16 Inch " shall be substituted by the following 

Agures , words, abbreviations and brackets , namely , - - 
" II mm (7/ 16 In .)" 
( H ) In clause (d ) for the figures and words " 8 ,000 pounds per square Inch , 1/ 2 inch " , the 

following figures , words , abbreviations and brackets shall respectively be substituted , 

namely , — 
" 562 kg/ crn (8 ,000 lbs./eq . in .) 

13 mm (1 /2 in .)" 
(299 ) In Regulation 592 , clauges (a ), (6) & (d ) shall respectively be substituted by the following , 
namely , — 

" (a ) Plain furnaces. The working pressure of plain furnaces shall be lesser of the two 
obtained by the use of the following formulae : 

Cr( - ) ) 
W . P . - - 

. . . Equation XII /25. 
ᎠᏓ L + CᏗ . 


WAP. - — [320 (t - 1)- 1 ]. . . . . . . . . . . . .. . . . . Equation XII 20: 
tis minimum thickness of plate. 
D ls external diameter of furtiace or flues. 
W .P . is working pressure . 
U is length of section between centres of points ofsubstantial support ( see Figurer XII/21, 

XII/ 22 , XII / 23 , XII/24 and XII/23 ). 
C - 104392 kg/cm ( 1484800 lbs./in .") 
C = 0 . 08 cm . (0 .03 in . ) 
C - 61 CIT . (24 in .) 

C - 3 . 5 kg /cm (50 lbs./eq . in .) 
The thickness of any plain furnace or flue section shall not exceed 22mm ( 7/ 8 in .) op ,be less 
than 10 mm (3 /8 inch .). 
(6 ) Stiffenerg , - Where stiffeners are used as shown in figures XII /21 And XII / 22 , the mo 

ment of incrtia of the stiffener shall be not less than that required by the following 

formula : 
0 . 14D PL 

. . . . . . . . . .Equation XII /27 . 
E 
Where 

D is external diameter of flue . 
P is working pressure . 
L in length of section between centres of points of substantial support 
E la modulus of elasticity at the design - temperature of the-- metal . 1944590 . kolom 

(27 . 8 X 10 ). 
I is moment of inertia of stiffening rlog about its neutral axis . 

( d ) Corrugated furnaces of horizontal boilers. — The maximum working pressure to bo 
ollowed on corrugated furnaces shall be determined by the following formula : 

WP. - - (t - C ) . . . . . . . . . . . . . . . . . . ,Equation XII/ 28 . 


WP. is working pressure. 
D is the leost external diameter measured at the bottom of the cyrrugations on the water 

side. 
Id the thickness of the furnace plate measured at the bottom of the corrugation or cham 

ber : 
( - 1080 kg /cm (15360 lbs./in .") for the Fox , Morrison , Doighton , and other almilar 

fannacco , 
and 

1147 kg /cm° ( 16320 lbs./sq. in .) for the Leeds Porge Bulb Suspension Furnace. 
C - 0 .08 cm (0 . 03 in .) 


No corrugated furnace shall be more than 22 min ( 7 /8 in .) or be less than 10 mm ( 3 / 8 in .) 
thick . The depth of corrugations plus the thickness of the plate shall be not loss than 51 mm 
(2 in .)." 

(300 ) In Regulation 593 

(1) the words " in inches " wherever they occur shall be deleted . 
(11) the figures and words 7/ 8 inch , 2 feet and 6 inches, 5 , 16 inch , 3/ 8 inch ” shall res 

pectively be substituted by the following figures, words, abbreviations and brackctso 

namely , 
" 22 mm (7 /8 in .) 
763 mm (2 ft. and 6 in .) 
8 mm (5 / 16 in .) 

10 mm (3 /8 in .)” 
(301) In Regulation 594, Equation XII /29 shall be substituted by the following, namely , — 

C (t - C ) 
W . P . . 

. . . . . . . . Equation XII /29 . 


W .P . is working pressure. 
t is thickness of the firebox platç . 
D is mean of the external diameters of firebox measured over the plain part at cach end at 

commencement of curvature of flange . 
C - 877 kg/ cm (12480 168/89 . in .) 
C - 08 cm (0. 03 in .) 

No corrugated furnace shall be less than 10 mm (3 /8 in .) thick ." 
(302) In Regulation 595, Equation XII/30 shall be substituted by the following, namely , 

c (t - C ) 
« W .P. 

.. .. .. ... . ... ... Equation XII /30. 


R 


W . P . is working pressure, 
t is thickness of the top plate . 
R 18 outer radius of curvature of the furnace. 
C - 619 kg /cm (8800 lbl/eq . In .) 
C = 0 . 08 cm (0 . 03 in .) 
The thickness of these .furnaces phall in no case exceed 22 mm (7 /8 in .)." 
47. In Regulation 596 , Equation XII/31 shall be substituted by the following , namely, 

C (t – C .) 
cc W . P . - - 

. . .. . .. . Equation XII/31. 
D (D - D ) 
Where 

W . P . 18 working pressure . 
t is thinckess of the joggled firebox plate or Ogce ring. 
D is inside diameter of the boiler shell. 
D , la outside diameter of the joggled firebox at the commencement of curvatard above 

joggled part or the outside diameter of the firebox where it joins the ogęc ring . 
C - 10079 kg/cm ( 143360 lbs ./eq . in .) for Ogee rings (see Figures XII/ 26 and XII /27 ). 
C - 7199 kg /cm ( 102400 lbs./eq . in .) where U ring section is used . ( sçc Figures XII/ 28 ). 

C : - 0 . 08 cm ( 0 .03 in .)." 
(303 ) In Regulation 597 , Equation XII/32 shall be substituted by the following, namely: 

C ( C )* (L + W ) 
" W . P . - - 

... . . . .. . . Equation XII/32 . 
LW ( W _ W ) 
Where 
W . P . is working pressure. 
t ia thickness of the joggled firebox side plates or five hold plate (whichever is ledo ), or ogee 

ring. 
L 18 length of firebox casing measured between the water sidcs of front end plate and saddle 

plate at the foundation geam . 
* W is width of Arc -box casing mcaured between the watersides of casing side plates at the 

foundation seam . 
- W , 18 width of firebox measured between the water sides of firebox side plates at the 

commencement of curvature above joggled part or where it joins the ogec ring. 
C - 3040 kg/cm (71680 lbs /sq . in .) 

C - 0 . 08 cm (0 . 03 in ) 
Where only a compratlvely narrow strip of the firebox roof is stayed directly to the casting crown 
the area so stayed shall b : deducted from the area represented by LxW in the bottom line of the 
formula thus : (LxW - A ) ( W _ WI) and so used in Equation XII/ 32 in determing the working 
pressure for the parts. " A " being the area of the part of roof supported , by the casting crown ." 

(304) In Regulation 598 ,Equation XII/33 and Equation XII /34 shall, respectively be substituted 
by the following , namely , 


W .P . - 


(i) When an internal liner is not fitted : 
C (t- C ) 

. . . . . . . . . . Equation XII/33 . 
ü ) When an internal liner is fitted extending below the low water levels : 
C , (t -C2) 

. . . . . . .. .. . . .. .. Equation XII /34 . 
D (L + C4 ) 
Where 
WP 18 working pressure , 
t is thickness of the uptake. 
D is external diameter. 
L is length ofthe uptakemeasured between the circum ferential scăng. 
Cv= 225 kg/cm ( 3200 168/9q , in .) 
C - 0 . 16 CTO . (0 . 06 in .) 
Cy - 0 . 08 cm . (0 . 03 in .) 
C , 52196 kg /cm (6742400 lbs./sq . in .) 

C . - 61 cm . (24 in .) 
In no case shall the thickness of an uptake tube be less than 10 mm (3 /8 in .)" . 
(305) Regulation 599, shall be substituted by the following , namely , 

" 399 . Cross Tubes. - Internal diameer of cross tubes shall not exceed 305 mm (12 inches. 
The working pressure of the tubes shall be determined by the following formula 

C (t- C ) 
W . P . - - 

.. . . . . Equation XII/35 . 
D 
t is thicknessof the croșs tube . 
D is internal diameter of the cross tube . 
C - 450 kg/cm (6400 lbs ./eq. in .) 

C = 0 56 cm . (0 . 218 in.) 
In no çage shall the thickpess of a cross tube be less than 8 mm (5 / 16 in .). 

( 306 ) In Regulation 600 , the words " in inches " and " In square inches” wherever they occu 
shall be deleted . 

(307) In Regulation 601, the figure and words " 50 pounds per square inch " shall be substituted 
by the following figures ,words, abbreviations and brackets : 

" 3 . 5 kg /cm (50 lbs /sq . in . )" 
308 . In the Addendum , 

(i) in figures XII/ 1 to XII/92 , for the figures and abbreviations, " 1 / 16 in ., 1/ 8 in ., 3 / 16 In . 
1/4 in ., 3 /16 la ., 3 /8 in ., 1/2 in ., 5/8 in .,3/4 in ., I in ., 1- 1/4 in ., I- 1 /2 in ., 1- 3/4in ., 1- 7 / 8 in ., 2 In ., 2- 1 /4 
in ., 2 - 3 /8 in ., 2 - 1 /2 in ., 2 - 5 /8 in ., 3 in ., 3- 1 /4in ., 4 in ., 5 in ., 5 - 1 /21n ., 7 in . , 7 - 1 / 2 in ., 9 in ., 4 ft. 
Aft and 6 in ." the following figures , abbreviations and brackets shall respectively be substituted 
namely , 

“ 1 . 6 mm . . . . . . 

3 mm . . . . . . . ( 1 /8 in .) 
5 mm . . 

. (3 /16 in .) 
8 mm . 

. (5 / 16 in .) 
10 mm . 

. (3 /8 in .) 
13 mm . 

. (1 /2 in .) 
16 mm . 

. (5 /8 in .) 
19mm 

. (3 / 4 in .) 
25 mm . . . . . . 

. ( I in .) 
32 mm , , , , , ,, (1 - 1/4 in .) 
38 mm . . . . . .. ( I- 1/2 in .) 
44 mm , 

. ( 1-3 /4 in .) 
48 mm . . . . . . . ( 1- 7 /8 in . ) 


SI om . 

. ( 2 in . ) 
57 mm . 

( 2 - 1 /4 in .) 
61 mm . 

. ( 2- 3 /8 in .) 
64 mm 

- (2 - 1/ 2 in .) 
67 mm . 

. (2- 5/8 in .) 
76 mm . 

(3 in .) 
83 mm 

. (3 - 1/ 4 in .) 
102 mm . 

. (4 in .) 
127 um 

. (sin .) 
140 mm . . . . . . . (5 - 1/2 in .) 
178 mm . 

. 67 in .) 
191 mm . 

. (7 - 1 /2 in .) 
229 mm . 

( 9 in .) 
1219 mm 

. . (4 ft .) 
1376 mm 

. (4ft , and 6 in .) 
( ii ) In Figures XII/67 and XII/68 , for the figures and abbreviations " C - 36 and C - 64 " , 
the following figurce , abbreviations and brackets shall respectively be substituted, Damely , 

C =- 4031 kg/cm * ( 57344 lbs/eq . in .) 
and C - 4607 kg /cm (65536 lbs./eq. In.) 

( III) In Figur . XII/69 , for the figures and abbreviations " C - 70 and C = 80 " , the following 
figures , abbreviations and brackets shall respectively be substituted , namely , 

C - 3039 kg /cm (71680 lbs/sq . in .) 
and C - 5959 kg./cm : (81920 lbs /sq. in .) 
303 . In Appendix A , for the figures and abbreviations “ I In . , 1 / 2 in ., 3 / 8 In ., 5 / 16 n , 
3 / 16 in ., I /8 in ., 1/ 16 in , , the following figures, abbreviations and brackets shall respectively be 
substituted , namely, 
25 mm . , 

. ( 1 in .) 
13 mm . 

. ( 1/ 2 in .) 
Io mm . 

. (3 /8 in .) 
8 mm . 

. (5 / 16 in ) 
5 mm , , , , 

. . (3 /16 in .) 
3 mm 

. . ( 1/8 in .) 
I . 6 mm . 

. ( 1/16 in . ) 


. 


. 


. 


. 


. 


. 


. 
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